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WEDNESDAY, MARCH 31st, 1909. 

The Thirty-fourth Annual General Meeting, and the Ordinary 
Monthly Meeting, were held in the Linnean Hall, Ithaca Road, 
Elizabeth Bay, on Wednesday evening, March 31st, 1909. 


ANNUAL GENERAL MEETING. 

" Mr. A, H. S. Luaas, M. A., B.So., President, in the Chair. 

The Minutes of the preceding Annual General Meeting 
(March 25th, 1908) were read and confirmed. 

, Tt^e President delivered the Annual Address. 

, PRESIDENTIAL ADDRESS. 

Theybar we*are now concluding has been one of quietand 
steady'work, unmarked hy any special departure from our usual 
programme. In numbers we have made a small increase, ten 
OrdiBatp Members having been elected during the year, white 
wetoave lo»t two Associate Members by resignation and two 
Ordinary Members by death. Sir Arthur Renwiok and Sir John 
.. Hay were both men offnark -in the oommenity. They were not 
*>obi^*!y <)r dii»<^ly iateeeetedin any particular branch of soienoe, 
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PJlttSIDBNTS ADOKKSS. 


hut their connection with thin Society was evidence of apprecia¬ 
tion, on the part of two broad-minded, far-seeing men of affairs, 
of what Science stands for, and of the necessity for Us cultiva¬ 
tion, in a young community in which the natural resources are 
in a comparatively early stage of development, and need to be 
dealt with wisely, and with duo regard to the experience which » 
has been gained in older countries. 

Sir Arthur Kenwick’s claims upon public gratitude rest upon 
a wide foundation— his long connection with the University as a 
very active Member of the Senate, and for some time Vice- 
Chancellor ; his close association with the management of a 
number of the leading Charitable Institutions, and especially the 
Sydney Hospital, the Benevolent Society of New South Wales, 
the Royal Hospital for Women at Paddington, the Institution 
for the Deaf and Dumb, and Blind, and the State Children's 
Relief Department; his public services, as a Member of the 
Lower House for some years, and for a time Minister for Mines* 
subsequently Minister for Education, and latterly Member of the 
Upper House. Sir Arthur, a medical man of long anti high 
standing, joined the Society in 1905. His death took place on 
23rd November, 1908, in his 72nd year. 

Sir John Hay joined the Society in 1899. He was best known 
to us as the successor to the famous Berry Estates in the Shoal- 
haven District and elsewhere. The opportunity of taking the 
lead in developing the capabilities of the celebrated Shoalhaven 
District, and of furthering closer settlement was readily accepted 
by him, and was utilised in a manner which did credit alike to 
heart and brain. Sir John Hay died on 26th February, 1909, in 
his 69th year; and he is widely and sincerely mourned. 

The Treasurer's statement last year was made by the Secretary 
on behalf of Mr. J. R. Garland, who was at that time, to the 
great regret of the Society, laid aside by severe indisposition. So 
serious indeed was his illness, that Mr. Garland reluctantly felt 
compelled to retire from the office of Treasurer, and the Society 
with equal reluctance accepted the resignation. In May, the 
Council accordingly elected Mr. J. H. Campbell, of the Imperial 
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Mint, to succeed Mr. Garland as Treasurer. Mr. Campbell had 
speedily shown a complete mastery of the financial affairs of the 
Society, and had inspired confidence that the accounts were in 
capable hands. At the same time we are glad to know that Mr. 
G trland has quite recovered Ins health and strength, and is able 
to assist the Council with his advice and experience. 

In October, at a Special General Meeting, it was decided to 
amend Rule xlv. relating to the annual audit of the Society's 
accounts. On the motion of the Hon. Treasurer, Mr. Campbell, 
seconded by Mr. T. Steel, it was resolved that the Rule should 
read—xlv. The accounts of the Treasurer shall be audited 
annually, a short time before each Annual Meeting, by an 
Auditor, not a Member of the Society, who shall be a Public 
Accountant actively practising his profession, and who shall 
have been elected at the previous Annual or a Special General 
Meeting, . . , and the accounts so audited, with the Report 

of the Auditor, shall bo laid before the Society at each A mi uni 
Meeting. 

Due acknowledgment was made of the indebtedness of the 
Society to the Members who had acted as Honorary Auditors in 
tlie post, and had served the Society with courtesy and readiness, 
often at considerable personal inconvenience, but it was felt that 
the appointment of a single outside and professional Auditor 
would result in the saving of time and in the simplification of 
the arrangements for the annual audit. The new arrangement had 
Accordingly come into force. 

The results of the labours of Members during the year appear 
in a volume of over 900 pages—the thirty-third of the aeries— 
which* had been promptly completed and distributed. It com¬ 
prised thirty papers, two of them of more than average length. 
The Council is indebted, as ou previous occasions, to Mr, C. 
Medley for presenting the blocks for the illustrations of his 
paper, appearing in Part 3 of the Proceedings. 

The work of the Macleay Bacteriologist appears in the paper 
published in the Proceedings upon “Opsonisafcion from a Bacterial 
Point of View and Opsonic Technique.” The subject of opsoni- 
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aatiou is an important one on account of the Urge amount of 
work that is being done upon it in bacterial laboratories through¬ 
out the world, and of the benefits that are claimed to accrue to 
mankind from the indications which are given in the practice of 
the method. It may he briefly said that ppsonins are the sub¬ 
stances which exist in the blood for the purpose of so preparing 
infectious bacteria that they can be speedily absorbed by the 
phagocytes, and finally destroyed. A low opsonic content 
indicates a low power of resistance, and conversely a high opsonic 
index shows that the individual is well equipped to withstand 
bacterial infection. It is also possible in obscure cases to diagnose 
the kind of disease from the opsonic behaviour of the serujpn 
towards various bacteria. Hitlit;rto opsonic investigation had 
been directed towards the serum, but the Macieay Bacteriologist 
turned his attention towards the bacterium, noting the effect of 
conditions of growth, age, temperature, and so on. Various 
factors which modify bacteria in their behaviour towards the 
opsonin# were elucidated. 

Dr. J. M. Petrie, Linnean Macieay Fellow of the Society in 
Biochemistry, during 1908, carried on his investigations on the 
r6le of Nitrogen and its compounds in plantmetabolism; and the 
first instalments of the results were embodied in two papers which 
appeared in the last Part of the Proceedings. Subsequently, in 
preparation for a third paper on the same subject, Dr, Petrie 
began a series of experiments with the object of attempting to 
differentiate the proteins by fractional precipitations, and to 
estimate the amounts of the amides, of amino-compounds, and 
- certain basic compounds present in seeds. Though a number out of 
a rather lengthy series of experiments gave negative results, they 
were necessary in carrying out his projected scheme of work, i# 
addition. Dr. Petrie has been successfully collaborating with DrT 
Chapman in carrying out an investigation of the b exone base* of 
egg albumen. I have pleasure in announcing that the Council 
has reappointed Dr. Petrie to a Fellowship from the let proximo. 

Mr, E. J* Goddard, B.A., B.Sc,, Linnean Macieay Fellow of 
the Society in Zoology , ha# almost" completed his first year'* 
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tenure of a Fellowship, during which he has applied himself 
energetically to the study of fresh water Oligochfieta and Hirudinea. 
Four papers dealing with exceptionally interesting or specially 
important? forms of both groups have appeared in the second and 
fourth Parts of the Proceedings for 1908. Subsequent studies of 
these groups of a more comprehensive and systematic character 
are well advanced, and, in addition, the freshwater Polyzoa are 
engaging his attention. 1 have pleasure in announcing that the 
Council has reappointed Mr. Goddard to a Fellowship from the 
1st prox. 

In December last, inasmuch as the accumulation of the funds 
permitted it, aud very promising candidates were forthcoming, 
the Council decided to elect a third Fellow; and I have \ery 
great pleasure in making the tirst public announcement of the 
election of Mr. LeO A. Cotton, B. A., B Sc., in this capacity, 

Mr. Cotton has had a brilliant career at the Sydney University, 
graduating both in Arts and in Science, and obtaining First 
Class Honours in Mathematics in each year, First Class Honours 
in Physics, the Smith Prize for Physics, the Slade Prize for 
Practical Physics, High Distinction in Chemistry and Physics, 
the Deas Thomson Scholarship in Geology, Professor David’s 
Prizes in Geology, and the John Coutts Scholarship in Geology, 
and has Held the position of Demonstrator in Geology during 
1908. Mr. Cotton selected Geology as his branch of study, and 
more particularly Geology in its relation to Ore-deposition, more 
especially in the New England District. In entering upon his 
work a few days hence, Mr. Cotton may rest assured of the 
Society's hearty congratulations and good wishes. 

^or'the first time in its history, then, the Society will have 
lour investigators, including three Fellows, at work under its 
'^sp&Us during the coming Session, This will be the nearest 
possible approach^ to the complete realisation of Sir William 
Macleay’s scheme for the endowment of research which existing 
ISittsvtttwtftnpeis permit for the present. I he oversight of these 
and seriously undertaken attempts to enlighten ignorance 
and broaden and deepen knowledge has now become part of the 
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Society’s regular work, and its import may not be lost sight tff. 
Perhaps it may help to remind us of this if I state that, with the 
close of tho current Session the total amount of the salaries paid 
to the Society’s investigators will be £6,600, in addition to the 
sura spent on the equipment and maintenance of the Bacteriological 
Laboratory. 

In October, in response to a request from the West Australian 
Natural History Society at Perth, the Council, whose action was 
afterwards heartily endorsed by the Society, forwarded a letter 
to the Premier of West Australia strongly supporting the appeal 
of the West Australian naturalists that Barrow Isjand, remark¬ 
able for unique species of Macropus i Perameha , Mus and Malurna t 
should be sot aside as a reserve, and should not be leased for 
sheep-farming. The Council in consequence received with much 
gratification a courteous personal letter from the Premier of 
West Australia, informing them that the request to reserve the 
island had been granted by the West Australian Government. 

In August the general question of the welfare of the indigenous* 
flora and fauna, and the best means of their protection, was dis¬ 
cussed at a large meeting. Messrs. A. J. North, of the Austra¬ 
lian Museum, Frank Farnell, Chairman of tho National Park 
Trust, F. J. W. Harrison, Secretary of the Trustees of the Kuring- 
Gai Chase, F. M. Rothery, Secretary of the Animals’ Protection 
Society, J, H, Maiden, Secretary of the Royal Society of New 
South Wales, and R. Etheridge, Curator of the Australian 
Museum, attended and gave the views of their respective Societies 
or Institutions. A sub-committee was appointed to confer with 
the other Societies so as to promote cooperation in an appeal to 
the Government. The sub-committee met twice, but owing to 
various causes no practical result has yet been achieved. 

The year 1908 being the Jubilee of the Theory of Natural* 
Selection as propounded by Charles Darwin and Alfred Russel 
Wallace in 1858, it was decided to send a letter of congratulation 
on the occasion to Dr. Wallace in residence at Broadstone, 
England. The letter was accordingly drawn up and despatched, 
and in September a courteous reply of thanks was received from 
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the veteran Biologist, This letter is preserved in the archives of 
the Society. 

The present year is alike the Centenary of Darwin’s birth 
(February, 1809) and the Jubilee of the publication of the “Origin 
of Species” (November, 1859), If opportunity arises, the Society 
will doubtless take steps to join ih the celebrations. 

It is gratifying to learn that the University of Sydney is 
establishing Chairs of Agriculture and Veterinary Science. For 
the materia! development of the State it is eminently desirable 
that all the main industries should be in close touch with the 
exponents of pure science, the manufacturers of knowledge. It 
is a truism that theory and practice react upon one another to 
the gain of both, and both the State and the University will do 
better work if the University realizes the practical needs of the 
State, and the State becomes imbued with the broader outlook of 
the University. 

It is also satisfactory to know that the State Government has 
established a Bureau of Micro-Biology, which will be under the 
direction of a distinguished former Member of the Society, Dr. 
Tidswell. who will have working with him a scientific stuff of four 
investigators. Wo gladly welcome this addition to the fighting 
forces of Science in the State, 

The Report of the Commissioners of Forestry has been recetvtd 
by the Government, but up to the present no action has been 
taken. It is earnestly to be hoped that the Government will 
gi^e practical and prompt effect to the recommendations of the 
Commissioners, and that, before it is altogether too late, a wise 
policy of protection and control of our invaluable and unique 
forests will be adopted. The care and improvement of our 
forests is probably the most urgent of the duties of our Govern- 
t ment, and should be placed well above and beyond all considera¬ 
tions of party. As it is, the nation appears to be blind to the 
Wanton destruction of one of its most valuable and permanent 
assets. 

I have to thank Mr. Maiden for the opportunity of showing 
you an advance oopy of his work, “Sir Joseph Bauks : ‘The 
Father of Australia/” and I have pleasure in commending it to 
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your favourable notice. Notwithstanding the disadvantage of 
being cut off from the important sources of information abopt Sir 
Joseph Banks which ere only accessible to a biographer who lives 
in, or can visit, England, Mr. Maiden has succeeded in producing 
a work which will go a considerable way in supplying a long felt 
want Many Australians to whom the existing biographical 
sketches and eulogia are not available for various reasons, have 
been patiently waiting to be supplied with a book which will bring 
home to them more fully and intelligibly the personality of Sir 
Joseph Banks aud those of his associates in whom we are 
especially interested, and their share in or connection with the 
colonisation of Australia. The compilation of this meritorious 
and useful book has been a labour of love on Mr. Maiden's part. 
No presentation copies are promised, so that the entire sum 
accruing from the sale of the work may be added to the fund to 
be raised for providing some permanent memorial of Banks. 

The “ Nimrod,” with the expedition- led by the intrepid 
Lieutenant Bhackleton, has returned from Antarctica, and our 
heroic Member, Professor David, is amongst u% again, after a 
strenuous year of hardships and labours most abundant, including 
the ascent of Mount Erebus and a personal visit to the Magnetic 
South Pole. It is difficult to express our joy at his safe return 
in terms of reasonable enthusiasm. Our hearts are all lighter to * 
know that he is back again, and they are ah the lighter because 
Mrs. David's heart is lighter. We shall await with the liveliest 
anticipation the accouuts which Professor David and his gofed 
comrades, including our fellow-Member Mr: Mawspn, have in 
Mtore for us, of their adventures and investigations in the Great , 
Lone South. 

Last year I endeavoured to put before you what I believe to 
be the true relations between Science and Good Government, 
with illustrations of the most urgent needs of the Slate for the 
scientidc development of our resources. This year, with your 
permission, I will not discuss a general subject, but rather lay 
before you a,result of the special work to which I 1mve devoted 
myself during the last ten years, the study of the Australian 



P&BBIDKNT’b ADDRKSS, 


Alg«. And I think, ab this stage, that the most useful publica¬ 
tion I can make is a classified list of the known forms of our 
algal flora, as far as concerns the groups of Brown and Bed Sea¬ 
weeds, In 1863, Harvey published his Synopsis, enumerating 
719 species. In 1880, Bonder, in Mueller's Fragmenta (Vobxi.) 
gave an increased list of 923 foVms. I have reckoned in both 
lists only the species of Fucoidem and Floridem. Since the lat ter 
date, several collections of Australian species have been referred 
to experts in Europe, and new species have been described by J. 
G, Agardh, Reinbold and others. Agardh has especially pro¬ 
duced order out of chaos amongst the very liumerous forms of 
SargasMum in a classical Monograph. Regrouping and rearrange¬ 
ment have resulted from the work of Schmitz and Falkenberg. 
Finally De Toni has produced his magnificent Bylloge Algarum, 
and incorporated in it most of the additions and re-casting. The 
names now accepted are in many cases altered from those used 
by Haiwey in his Phycologia Australia, which is the only work 
generally available to Australian students. In the appended 
List, then, I have given the species as recorded in De Toni, 
following bis classification as far os published, adding species 
since described, and giving, as far as I am able, the general 
geographical distribution of the species. The coasts only, N. f 8,, 
SI, W. ( are indicated, since details are wanting for anything lib e 
a precise, extent of the range of most of the forms. The List 
includes about 1050 species, Harvey's names, where altered, are 
given as synonyms. 

REVISED LIST OF THE FUVOIDEJZ AND FLOIUDE& 
OF AUSTRALIA. 

FUCOIDEJE (Ag.)J.Ag. 

Order CYCL08P0RIN.fi Aresch. 

Family SABO ASS ACE ££ (Decne.) Kuetjs, 

8 ABOASSUM Ag. 

Bubgen. PuttLOTHtOHA (Areach.)' J.Ag. 

S, krteromorphuto J.Ag. S., T. 

S.haHtrichum (Aresch,) J.Ag, w.,a 
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8. nonderi J.Ag. S. W., 8., T. 

8 . mnricuiatam J, Ag. S. ,T. 

8. Iinmrifolium (Turn,) Ag. 8,, E, 

S . prronii (Alert.) Ag. W., N. 

8, decurrens (R, Br.) Ag. VV M E. 

8, boryi Ag. W.,N. 

8. scabripea J.Ag, N. 

8. 8ond. W. t 8 m T. 

S . decipient* (R. Br.) J, Ag. S., T. 

8. trichophyllum 3. Ag. 

(Mert.) Ag. 8., T., N.Z. 

Su bgen. Authhopjivcds J.Ag. 

8 robustum J.Ag. W M E, 

8*. J. Ag. H., T. 

,V. Icevigatum J. Ag. T., E. 

•S'. fallax Bond. W. 

8. paradoxum (R.Br.) Hurv. 8. 

*S r . ylohulariayfolium J.Ag. S.E . 

8. v#attium(ll. Hr,) Ag. 8., T. 

8. rhynchophorum J.Ag. T. 

*S\ guntiianutn J. Ag. T. 

grande J.Ag. S./R 
5, J.Ag. 8., T. 

8 . (Ag.) J. Ag. W ( , 8. 

8. erosutn J.Ag. E. 

S. (Turn.) J.Ag. 8. W. 

#. 6iybr/«« Send. 8.W. 

(Grev. & Ag.) Bond. 8.W., 8. 
atnalut Grun. E. t Norfolk I. 

S. membranaceum J. Ag. 8., T. 

8ubgen. Eusakuassum J.Ag. 

8\ anymtifolium (Turn.) Ag. N. 

•S>. carpopkyUum J.Ag. N. 

*S y . .yfciTncaw# (Mert,) Ag. N. 
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S, (Mert.) J.Ag. N. 

S. autalum J.Ag. S. 

S. awartzii (Turn,) Ag. N, 

S. bimieri Send. N.(1), Norfolk I. 

A\ ligulatum Ag. W. 

S . subalatum Bond. W. N 

S, obovalum Harv. N. 

S, berbtrifolium J.Ag. W. 

S' crintatfolium J.Ag. W. 

S' spinifex Ag. W., N., K., Norfolk 1. 
*9, lophocarpum J. Ag. 8., E. 

*9. Hid folium (Turn.) Ag. N. 

S' microcyatum J.Ag. E. 

S' bi»trrulaJ'A%' W, N. 

cinctum J. Ag. N. 

& corit/oZnem J.Ag. N.E. 

S' daviforum J.Ag. 

5. opactm J.Ag. N. 

N. J.Ag. N.E. 

5. parvifoliu7n (Turn.) Ag. N. 

S' JtlifoliumAg' W M N. W. 

5. pachycarpum J. Ag. T. 

*9. Btenopkyllum J. Ag. N., Norfolk I. 

5; lanceolatnm J.Ag. N W. 

*9. (Mert.f) Ag. W,, 8. 

& forvttm J.Ag. N. 

5. vulgare Ag. 8, 

S' nmrophorwn J. A g. E. 

S. aoimria (Turn.) J.Ag. N. 

S, leptopodum J.Ag. S. 

>9. tnerrifiddm J.Ag. S. 

>9. poJocandAum Bond. 8. W,* 

S' polyacantktim J. Ag. S.E. 

5. tpinuligerum Bond. W.,8., E, ( N.Z 
& yod$rayi Orun. E., Norfolk I, 
cyztocarpum Ag. N. E. 
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$> granuliferum Ag. N.E. 
iS\ aciculart Grun. E. 

8 , qraciU J, Ag, N. 

S . polycystum Ag, N. 

S. baccularia (Mert.) Ag. N. 

S, plagiophyllum (Mert.) A g. N, 

S‘ siliquosum J. A g. N. ■ 

S. fragile J.Ag. E. 

Oarpophylium Grev. 

0. pkyllanthuB (Turn.) Hook. k Harv. S.W., 8. E. (P,v, M.), N.Z, 

Turbinarja I^amour. 

T conoid*# K uetz. N. 

T. decurrena Bory. N. 

T. trialata Kuetz. W. 

T. ornata J.Ag, N. 

T, gracilis Bond. W. 

Hkirococcub Grev. 

8. axillaris (R.Br.) Grev. 8., T. 

Scytothai.ia Grev. 

8 . dorycarpa (Turn;) Grev. 8. W., S., T. 

CrBTOPHORA J.Ag, 

G uvifera (Ag.) J. Ag. 8., T. 

V. cephalornithos (Lab.) J.Ag, 8., T. 

C . platylobium (Mert.) J.Ag. 8., 8.E.,'T. 

C. pectinata (Grev. k Ag.) J.Ag. 8.W. 

C. xyphocarpa Harv. T. 

C. racemoaa Harv. S.W., 8. 

C. acalariaJ.kg. T, (Sonder), N.Z, 

C . diatmta J.Ag. W. (Sonder), N.Z. 

(7. retorta (Mert.) J.Ag. W., 8., T., N.Z. 

0. rctroJUm (Labiil.) J.Ag. S.W., 8., T M E., N.Z, 

(7. dumoaa (Grev,) J.Ag. S,, N.Z. 

C. siliquoaa J.Ag, 8. 
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C\ £orula$a (R.Br.) J.Ag. S., N.Z. 

(7. bolryocystis Sond. S. 

C, previllei (Ajf.) J. Ag, W. f 8, f T, 

C. Bpartioide# (Turn.) J.Ag. 8,, T., E. 
C. broumii (Turn.) J. Ag. YV,, S, 

C. moniUfera J.Ag. W. f S., T M E. ' 

0. thytanoclada J. Ag. W, 

G , w6/amnafo (Mert.) J.Ag. 8. W\, 8. 
<?. polycyttidca A reach. 8 ., E. 

C. paniculate (Turn.) J.Ag. S. t T., E. 


Cybtophylum J.Ag. 

C . (Mert.) J. Ag. \V. 

<1, muricatum (Turn.) J, Ag. VV M 8., T., E. 

CVS TOSHIBA Ag. 

C. abrotanifolia Ag. var. macrocarpa Kuetz.(Souder). 
C. prrit/era J.Ag. W. • 

8 o A u k r i a Grev. 

$, ayardhii Grev, S.VY\, 8., T., N.Z. 

S. ruguloBn J, Ag. 8., T. 

Pli YLLOBPOHA Ag. 

«P. comosa (Ubill) Ag. 8. W„ 8., T., E. 

CaKI* 0 0 L 08 SUM KuetZ. 


C. (R 8r.) Kuetz/ 8., T. 

C. quercifolium (R.Br.) J.Ag. 8. W , N.Z. 
C.angyytU folium (Bond.) J. Ag. W. 

' ' Family FUCACM) (Uraour.) Kjellm. 

HofcROS J » A End], 


if. banktii(Turn,) Gecne. W\, 8 ., T, f JS. ( N.Z. . 

Probably varieties of 

if, st^jn^Bory) Decne. Norfolk I. jy, fotwfcri*. 

AT, labillarditri (Bory) Mont. 
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nodularift (Mert.) Decne. W. 

articulata (Forak.) Zanard, N.( — Cystostira articulata J. Ag.). 

Myriodesma Decne. 
aerrulatum (Lamour.) Decne. W. 
leptophyllum J.Ag. S.W. 
integrifolium Harv. S M T. 
latifolinm Harv. W. 
tuberoHum J.Ag, S.W. 
qnercifolium (Boty} J.Ag S, W., 8., T., N.Z. 
calophyllum J.Ag. S. 

Xiphopkoha Mont. 

X. billardierii Mont. S.,T. 

X. chondrophylla (R. Br.) Harv. H„ r l\, N.Z. 

Family HIMANTHALIACE^E Kjdlm. 
Himanthalia Lyngb, 

//.(?) australis Son d. W. 

Family DURVILLASACEA3 Oltm. 
SAilOOPHYCUS Kuetz. 

S. iwtatoram (Labill ) Kuetz. S., T. 

SptANOUNIDlUM Grov. 

$. rngomm (L.) Grev. 8., T., E. 

Notheia Bail. Jt Harv. 

X, anomala Bail. Sc Harv. 8., T., N.Z. 

Order TETJtlSPOEIBTffi Do Toni. 

Family DICTYOTAOBiE (Umour.) Zanard. 
GVMNOSORUfl J.Ag. 

G. variegatuB J.Ag. E. 

G . nigreBcem (Sond.) J.Ag. W M E. 

Zonaria (Draparn.) J.Ag. 

Z '. diwingiana, J.Ag. 8., E. t Norfolk I. 

Z. crmata J.Ag. W. ( 8. 

Z, turneriana J. Ag. W., S, t T. 
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Homiest rich us J.Ag. 

JL nindairii (H. <fc R.) J.Ag. S. ( E. 

// sUiposun (R. Br.) J, Ag. 8. 

IJ . eanaliculatuB J,Ag, S. 

H. *piraH*J. Ag. 8. W. 

C H h A n i D 0 t r J.Ag. 

('It. microphylla (Harv.) J.Ag. 8. 

Lorophoba J.Ag. 

L . J. Ag. S. 

T a o n i a J.Ag. 

P, mtsfra&sjrica J.Ag. 8. 

P a d i N a, Allans. 

P. pavonui (L.) Lamour. E., Norfolk 1. 

P. commersonii Bory. N., W. 

P. au* trail* Rauck, N. 

P. fraaeri (Grev.) J„ Ag. W., E. 

SpATBor.iOssuM Kuetz. 

S . comig#rwm J.Ag. E. 

macrodontum J. Ag. N. 

S. grandifotium J. Ag. S. 

Halukbis Targ.-Tozz. 

//. (Desf.) Ag. T., E. 

//. (R.Br.) J. Ag. N.E. 

//. muelUri Sond. S., T. 

//. J. Ag. ST. 

/£. amtrali* Sond. \V\, N. 

M parrfaZw Harw W. 

if. crauinnrvia Zanard. Lord Howe I. 

If, plagiogramma Mont. A.(Zanardini), Norfolk L 

D ICTY OTA IjAinOlir. 

D* vUtariouhe J. Ag. 8. 

.A J.Ag. >8. 

A nigncan* J; A g. S. f T. 
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Z). bar t ayresiana Lainour. N. * 

D. apkulata J, Ag, 8, 

D, dichotomy (Hudn ) Lamour. E 
D. ocdlata J.Ag, T. ( N.Z, 

/>. proJi/Jcrtu# A* <fe E. S. Gepp E. 

/?. diam*nbi& Sorul, T. 

2). aa/iJtncanm Solid. N. 

D. feneetrala J.Ag, 8. 

D. radiants Harv. N\ 

/), ?i7»ato J.Ag. W,?, Norfolk 1 
Z>. robusta J, Ag, S, 

Z>, 6if«rra J.Ag. 8., N. 

/>. alternifida J, Ag. 8,, N. 

furcellata Ag. (Gaudichaud). 

D, polyclada KueU. W. 

Paohyoictvon J.Ag. 

P, furcellatum (Harv.) J. Ag. YV. t 8. 
i*. minus (Sond.) J. Ag. 8. W. 

P. fxmiculatnm J.Ag, 8, W M S. f T 

Dilophus J.Ag. 

Z). gunnianus J. Ag. 8., T. 

A /aaci<5Hfa£M# J. Ag. S., T. 

D. tasniwformin J.Ag. W M 8, 

A opatffw J.Ag. 8. 

Z). witsoni J.Ag. 8. 

/), an^ualt** J.Ag. 8. 

D. marginatu * J. A g. 8, 

Z>. /oaZi^ta^iw (Sond.) J. Ag. W. f 8. 

JD. moniliformis J.Ag. W. 

D. folioma J. Ag. 8. 

A tenar J.Ag, 8. 

, ^ Lobospira Areseh. 

/a &£cu*/He£ata A ranch. S*W., 8. 



president’ a address 

Order f£«0Z00&P01UtfX Thuret. 
Family CUTLERUCEiE Zanard. 

C v T t k r i a Grev, 

£X (8m ) Grev. S, Not listed by Dp Toni, 

Family IiAMlNARIACfedS (Kory) Roataf. 
Adknocystis Hook. <fe Harv. 

A . toffomi Hook, i *fe Harv T, N Z 

Kokioiua Hornem. 
ra<Kota(Turn)J.Ag W,S M T,E,NZ 
E lanoiloba Sond. 8 

B. tfanophylla J. Ag 8 

Macuocystis Ag 
if. |?yW/<ira (Turn ) Au;. S M T , S, E 

Family SPOROCHNACE.® (Reiohb.) Dean*. 
Brlloti A Harv 
mophorum Ha* v. 8., T. 

* Fkkithalia J Ag 

A$*mti(R.Bt-.)J.Ag. &,T.,8.E. 
m Carpomitra tnermit K uetz. 
a> C. tdiquota J Ag. T, 

Ehovot^alu Harv. 

B. cliftotxi Harv. W. 

Bporochnu 8 Ag. 

S, eomomti Ag. W,, 8 ., T. 

$* heretfieut J. Ag. T. 

S. rudieiftrmU <R. Br f ) Ag. W., 8., T., S E. 

A aciyH»rtt« Harv. W., 8. W* 

A Mown Harv. E. 

'B.'apodusHa.rv. T. 

a ofovotua. Knots. S. . 

A *ph&rocepk*lu» Kuets. 8. 

54?) ergpfoeaphalut Kuets. 8. 

J, i 2 
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family SPBRMATOCHNrAOE.E Kjellin. 

Spermatoohnus Kuetz. 

S. australis Kuetz. 

Family STI LOP HORACES (Naeg.) DT. et Levi. 
SmopnoHA J.Ag. 

8. rhizodes (Ehrh.) J. Ag. S, } T. Doubtfully identical. 
8. australis Harv. T. 

Family CHORDARIACE.E (Ag.) Zanard. 
Myrionkma Grev. 

M. leclancherii (Clmuv.) Harv. T, 

E u D B 8 M e J. Ag. 

E. virascens (Carm.) J,Ag. S., T. Doubtfully identical. 
E australis (Harv.) J. Ag, S.,T, 

( =» Li^bmannia australis Harv.), ' 

Bactrophoka J.Ag. 

B. Jilum (Harv.) J. Ag. W., 8,1 

B. vermicular is J. Ag. 8., T, 

/?, nigrescent (H»r\.) J.Ag. 8., T. 

« Cladosipkon nigricans Harv. 

M V R I o U L A i> I A J. Ag. 

M. sciurns Harv. 8., E. 

POLYCRRKA J.Ag; 

P . ramulosn J. Ag. T. 

Cladosi ph on Kuetz. 

C. zosUricolall&rv. B.VV.,8. 

Corynophl® A Kuetz, 

C. cystophorce J.Ag. 8. 

Leathksia Gray. 

i. diffarmis (L.) Aresch. B., T, Doubtfully identical. 

Likbmannia J.Ag. 

£.(?) harveyana J.Ag. T. 
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Chorda u i a Ag. 

0* cladodphon K uetz. 8. 

«* Cladodphon chordaria Harv. 

C. dietyoeipkon (Harv.) KueU, S. 

« Cladodphon dictyosipkon Harv. 

C. incurvata J. Ag. T. ' 

Family KLAC H 1ST ACE/E Kjellrm 
E L A C II 1 8T A Dub) r . 

£. australis J. Ag. 

Family STRIARIACKAS Kjellm. 
SriCTYoaiPHon Kuetz. 

3. dtcawnci {Hook. f. & Harv.) Murray. T. Doubtfully identical. 
( =Nereia amtralitt Harv.?). 

Family KNCCEMACEAS (Kuetz.) Kjellm. 

P ll Y L L I T I 8 Kuetz. 

P , fa»cia (Muell.) Kuetz, E. 

0olpomenia Derh. & Sol. 

C?tinuo$a (Roth.) Derb. Sc Sol. W M 8,, K., N. 

=^<#/jero<JoccMS fltnnwtta Bory. 

Hydii ocLATHRue Bory. 
cancellatuH Bory. W, 8., E, N. t Norfolk 1. 

A spkuococcub Lainour. 

A, bullosug Lamour. \Y\, T. 

=ss A . tamart Hook. 

echinalu* (Mert) Grev. W. (Harvey). Not listed by De 
Toni. 

Sphacklahia Lyrigb. 

3 biradiata Asken. S. 

S* borncti Hariot. ? 

S* pulvinata Hook. t. & Harv. S. 

3. divaricaia Mont. Torres Sts. 
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ClaDOSTBPHTJS Ag. 

C. apongiom* (Ligtyi.) Ag. 8., T., E. 

(7. verticillatuB (Lightf ) Ag. B. 

Stypocaulon Kuetz, 

8. paniculatum (Suhr) Kuetz. S.W., S., T., E., N.K., N.Z. 

=Sphaoelarva panitmlata Suhr, . 

$ . funiculare (Mont.) Kuetz. 8., N.Z. 

Phl^iocaui,on GeyL 
P, Bpectabilc Reinke. S. 

Xantuosiphonia J.Ag. 

X. watteii J.Ag S. 

Family ECTOCARPACEiE (Ag.) Kuetz. 

P Y u I B l U Bory. 

P. littoralia (L.) Kjelhu. (Grunow). 

Ectocarpcb Lyngb, 

E. aimpliciusculua Ag. E. (Aakenasy). 

E. indicu* Bond. E.{ AfJkfnsay). 

E. ailicuVome (Di)lw.) Lyngb W., 8., T, 

E \ fatcicidatns (Griff.) Harv, W M 8., T. 

E ’ ^mnw/o«ujt Ag (Kuetziug). * , 

E\ $ordidu8 Harv. T. 

El^QRIDE-fE Latndur. 
BANGTOTDEiE De Toni. 

Family HANOI ACE .E (Zanard.) Berth. 

B a n o i a Lyngb * 

B. ciliaria C&rm. 

Subsp. pulchella Harv, S M T. 

B . sp. E, 

Forphyba Ag. - 

T. woolhougicc Harv. T, 

\r 

W hvihanu De Toni. 

W. laeiniata (Lightf.) D» Toni. W f , S., T., E. 
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< EtT-FLOHI DEM De Toni, 

Order EKHAUONnf® Schmitt. 

Family HELMINTHOOLADIACKJi (Harr.) Sehmits. 
" Batracbobpirmum Both. 

A m&niliforme Both. S., T. > 

A dillenii Bory. T. 

sskA ctfrnm Harr, 

A return Ag. T. 

A ip. E. (Lucas). 

GuiSOXl A HatV. 
ft annulata Harv. 8., T. 

C h a n t h a n s i a (DC.) Bchrait*. 

. C potyrhixa (Harv.) De Toni. S. 
ft(1) radicam (Harv.) De Toni. W. 

C.(tl) boiryoedtpa (Harv.) De Toni. S.VV. 

AH recorded by Harvey under CaUithntnuion. 

^ Hrlminthocladia J.Ag. 

JT. au9tralU Harv. W. 

ILcUnsa (Harv.) Schmitz. 8., T. 
zstNemalion insigns HaW. 

Hilmikthora J.Ag. 
if. d Hwurieata (Ag,) J.Ag. W., 8. 

A. tumemJ.Ag. 8, 

Li agora Lamour. 

.. ■% 

L. oritaudi* J.Ag., forma. S. 

: A viteida (For*k.) Ag. W., prob. S., T. 

MH0oai Harv.) J.Ag,* W., 8. • 

■>c ; . *B<?«iauoaura difioni Harv. 

|\:& they** i»« H*rv. w„ 8. 

^yA.«i((oa« ; 2anard. Norfolk I. 

V ¥ v;' **r. vitillardii Gran. 

Z. «wfr*AMwa Bond. W. 

a»fcto4 % J* Agardh. 




22 


pkbrident’s address. 


Tiaropiiora J. A g 
T. australis J, Ag 8. 

Family 0HTANOIAC EM Schmitz. 

Bo I N a I a Bivona. 

S. fur cell ata (Turn.) Bivon. T M N.Z. 
o. moniliformis J.Ag. S. 

G f j o i o p n h as a J.Ag. 

G, scinaioidcs J.Ag. W. 

B u achycladia Sond, 

H . maryttia/a (Soland ) Schmitz. W , K, 

U a L a x a ii R a Umoor, 

G. umbel lata (Esper) Lam our. W.. 

= f?. Harv. 

G. el any ata J.Ag. N.E., Norfolk f. 

G, cotlab*u8 J.Ag. S.W. 

G. lapidescem (Boland.) Lamour. W. 

G.janitridet t Lamour. 1 

G. fascicnlata Kjellro. [Okamura, Bot. Mag. 1904.] 
C H M T A N O I A Kufttz. 

C. lingula Harv, T. 

C flabellatum Harv. T. 

Family GELIDIACE/E (Kuetz.) Schmitz. 
Binderella Schmitz. 

B . neglecta Schmitz. W. 

Included in Bindera sptachneides by Harvey. 

Wrangklia Ag. 

W. nitella Harv. W. 

W, mucronata Harv. S. v T. 

W, myriopkylloides Harv. W (> S. 

W. velutina Harv. W. f S. 

W. gunniana J. Ag. T. 
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W\ Undid Harv. W 
W. jmnnerettii Hook f. k llarv. T, 

W. proUum lfnrv. S M T. 

W, hnlnruH Harv AV., S. 

W, verticillata Harv. 8. 

W. crasm Hook. f. & Harv. 'W.. 8., T, 

W. watUii Harv. YV., K, 

W. ahietina Harv. W. 

W, davigera Harv. 8. 

W< ballioides J.Ag, T. 

W . nobills Harv. 8., T 
W, setiyera Harv. S , T 
W, peniriflata Ag \V. Doubtfully identical. 

W. plumoxa Harv. 8,, I\, E. 

W, princeps Harv. W. f 8. 

0 k l i o i it m l amour. 

6r, rigidnm (Vahl) Grev. Norfolk I. 

G. amtrafe J.Ag. 8. 

G. glandnlmfolium Hook. f. tfc Harv. 8.. T. 

G, aspernm (Mert.) Grev, S, t T. 

G . proliferum Harv. W, 

Ptkwocudm J.Ag, 

P. lucida (H.Hr.) J Ag. W., »8,, E., N.Z. 

jP. capillaeea (Ginel.) Bom. & Thur. K., Norfolk I. 

Or dor GIGAET1KINA1 Hohmitx. 
Family ACROTVLAGB/ft Schauta. 

A c k o T YI.U8 J.Ag. 

anstralis J.Ag. W. f 8. 

P KLTAST A J.Ag. 

1\ au strait h J. Ag. S. 

Hknnkdya Harv 

H* crispa Harv, W. 
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Family G1GARTINACE/K Bcbmits. 
Ectoclini uu J.Ag. 

E. dentatum J. Ag. T. * 

latifrons J.Ag S, 

Iridaa Bory, 

/. attflra/aatca J.Ag S M T. 

L foliifera Harv. T. 

^Rhodoglowan foliiferum Harv. 

L harveyi J.Ag. X 

=zRh<xfoglo89um lanceolatum Harv. 

/. polycarpa Harv. T. 

= Rhodoglossum polyoarpum (Harv.) J.Ag. 
L prolifera J.Ag. 8., T. 

—Rho'hgfosHUin proliferum J.Ag. 

/, purpurea J. Ag. T. 

= Rhodogloa«nm purpureum J. Ag. 

I. latissima (Hook. f. & Harv.) Oran. Xt, N.Z. ■- 
/. lubrica Buhr. Insufficiently known. 

Gigaktina Stackhouse. 

<?, brachiata Harv. S., T. 

G. aciculifera Zanard. T 
G . binderi Harv. T. 

G. JUibdlata J.Ag. 8., T. 

<?. duticha Bond. W. 

G. pittnata J.Ag. S. f T. 

G. congesta Zanard. T. 

G. livida (Turn.?) J.Ag. S. t T. 

G wehlim Bond. 8. 

G. ancittroclada Mont, T. 

G. circinnalis Zanard. 8. 

G fiumila Zanard. S. 

(7. gigatvtea J.Ag* B., T. 

radula (Esp.) J.Ag. T. 

G. orbicular i$ Zanard. 8. 

G. laneoata J.Ag. 8. 
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£\ fiagnlUformk Sond. W. 

Perhaps a species of Rhabdonia (De Toni). 

Stbkooramua Harv. 

8> interpuptum (Ag.) Mont. T. 

S. hptopht/llum J. Ag. S. ' 

OvuiroGOHGRUfl Mart. 

G\ fastigiatvs Harv. T. 

O. irregnlarii Zanard. Lord Howe 1. 

Mychopea Harv. 

M . termbuilis Harv. S., T. 

M. membmnawa Harv. W., S., T. 

M . carnosa Harv. W., S., T. 

M> pusilla (Harv.) J.Ag. S. 

zzzAcanlhococcus pusxllm Harv. 

* fa&iigiata (Harv.) J.Ag. 8. 

s zxHypnea fa&tigiata Harv. 

J/. hamata Hiyrv, S., T. 

= Acanlhococcus etoingii Harv. 
compressa Harv. S. 

M. nigre»cem Harv. 8. 

M. disticha Harv. T. 

if. hdlgmtnioiden Zanard. Lord Howe I. 

if. mnardinii De Toni & Levi. Lord Howe I. 

4 M folioto (Harv.) J.Ag. S. 

v " s =*= Ggmnogongrut foliotus Harv. 

Mi obiuiangula (Harv.) De Toni{?). S.E*. 
a, i Acanthococcus obtu«angulu$ Harv. 

if. gracilavia (Sonet) De Toni(?). 8, 

*■ ssxAcanihocoetfUi grucilaria Bond. 

„■ „ ' , * . • ;' ' J *' , * 

$y ‘ A' „ - 

Dickanema Bonder. 

^ ...j 

P, rtvcltU»m (Ag.) J.Ag. W., 8. • , 

W.,8. 

w. 
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Callopiiyllis TCuet/,. 

G* obtuHifolia J.Ag, 8. 

0. yiyarlinoide tt J.Ag. 8, 

C. alcicornis J.Ag. 

<7. cervicornis Bond. S. 

0 . karveyana J.Ag. 8., T, 

r^C> ohtusifolia Harv., non J.Ag. 

C. maryinifera J. Ag S. 
ra/nentotvja J. Ag. S. 

C. lumber tii (Turn.) Grev. W. rare, S., T. 

O. coccmea Harv, T. Includes C. carnea J.Ag. 

C. microcarpa Zanard. T. 

C. australis Bond. W. 

C.Jimbri&ta Hook, f. & Harv. T. 

PoLYCCELIA J.Ag. 

P. fast igiata Harv. T. 

P, lac it data »T. Ag. W. 

P. chondroide* J.Ag. 8. 

P. australis J Ag. 

(JaLLYMKNIA J. Ag.[:«" Iv A L L Y M R N I a]. 
C , cribrosa Harv. S., T. 

(J. tastnanira Harv. 8., T., E. 

C . nilopkyUoidett J. Ag. E, 

Quphyrom knu J-Ag. 

G, pnutnlom J.Ag, 8. 

M ERKDITHIA J .Ag. 

M . natna J.Ag, 8. 

M t poly coelio idea J.Ag. 8,, T, 

Hormophora J.Ag. 

H, amtralasica J. Ag. 8. 

Grunaria Bond. 

G . ttfooufca Bond. 8.W, 

6*. harveyana J.Ag. 8, 
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Family UHODOPHYLLIDAOK.E SohmiU 
Cat knell a Grev. 

V. opuntia (Good, ife Woodw.) Grev. E 
C . procrra J.Ag. E. 

M K It 1 B T OT HKGA J. A g. 

M. tenmanica J.Ag, T, 

Gloiopiiyllib J.Ag. 

G. barfatim (Harv.) J.Ag. S. 

Rhodophyliis bar far iw H«rv. 

G. engelhardtii Iteinb. 8. 

KhodopI f V L L I 8 Kuetz. 

A. bifida (Good, h Woodw.) Kueu. W. 

R. volant* Harv. 8.W., S 
A*, blepharicarpa Harv. W. 

R. raumntacea (A g.) J. Ag. 8. 

—Call i blep harts ratmniacm J.Ag. 

R. membranacm Harv. K,, T. 

RJ gunnti Harv. H , T. 

R multipartite Harv. 8., T. 

R, brookeana J.Ag. S.W., S. 

R t tenuifolia (Harv.) J.Ag W. 

sasGallophyllu tnnnifolia Harr. 

R* goodwinia* J.Ag. T, 

R. hypneoide a Harv. 8., T. 

R. marginalia J.Ag. S. 

v ( Ehytuhoclonium 8ond. 

S . angustatum Sond. S, 

E. mnderi Harv. W. 

E* muelhr i Sond. 8. 

if* pyriferum J.Ag. W, 

* Khabdonu Harv. 

R nigrmam Harv. S*, T- 
R comma Harv. S., T. 
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R . dendroides Harv. S. 

R . cAaroicfo* H&rv. 8. 

J2. verticUlata Harv. 8., T. 
it globifera (Laraour.) J Ag. W t 
R. clavigera J.Ag 8. 

A robusta (Grev.) J.Ag. 8., E. 

s=s Solieria australis Harv. 

R. umbel lata Zanard, T. 

R, mollis Harv. 8. 

R, racemosa J.Ag. 8. 

£ hamata Zan&rd. 8. 
it paten* Harv. W. 
it compr««a J.Ag. T. 

Euchkuma J.Ag. 

R. spinosum (L ) J.Ag. N. 

E. gdatiace (Esp ) J.Ag. N. 

E *p«cio*nw (Sond.) J.Ag. S.W., T. 

Abbsohouou Harv. 

A. oongesta (Turn.) J.Ag. S. 

Includes A. gracilarioides Harv. W. 

A. foursncui (Hook. ifc Harv.) Harv. W., S., T. 
A. stuartii Harv. 8., T. 

A. intermedia J.Ag. 8. 

A. ligulata Harv. W 
A (?) sed(tides Harv* W. 

t 

Thvsanooladia Kridl. 

y. coWa/a Harv. W. 
y rfmi/kra (Ag.) Itndl. W. 

T. coriacea (Bond.) Harv. W. 

T. 'harveyana J.Ag. W., 8. 
y. anjrua/t/oJta J.Ag. W. 
y. laxa Sond. S. r E. 
f. oppoitli/olta (Ag.) J.Ag. W. 
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Order UHODtHSHIlTJE Sohrait*. 

Family SPH^EROCOCCACR^E (Dum.) SchmR*. 
Phacbloo a rpcb Endl. & Dies. 

P. complanatu* Harv, 8., T. 

P. alatu* Harv. W., 8., T. t E % 

P, labtilardieri (Merfc.) J.Ag. W., S, ( T., N.Z; 

P. apodntt J. Ag. 8. 

P. se&silU Harv 8. 

P. cfcrmtfl Aresch 8. 4 » 

H KEINGI A J.Ag. 
B.fitiformi* Harv. W,, 8. 

Stbwooladia J.Ag. 

S* furcata (Harv.) J.Ag. 8. 

x=xHeringia furcata Harv, 

8. cliftoni J.Ag W. 

ts= Areachongia confarta Harv. para. 

S* farvvyana J.Ag. W., S. 

^Areschovgia confvrta Harv. para. 

S* eorymbo$a J. Ag. W. 

Slrmnuiom J^Ag. 8. 

^Artwhougia dumasa Harv. 

& wnder^n* J.Ag. W. 

■ " ? Nizymbnia Bonder. 

if. australis Bond. 8., T. 

Oeuoiopsib Hohrmtz. 
acrocarp/i (Harv.) Schmitz. N. 

Sakcodia J.Ag. 

8. palmat* Bond. N. 

& marpirwtfa J. A g. 8. 

5. e&tato Zanard. Lord Howe I. 

. 4 ^BKXATOCAHPVa K UOt«. 

t> conqinnn$ (JLBr.) S. Ag. Kent I. 

s^Dicurtlla concinna (R.Br.) J.Ag. 
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Mblanthalia Mont. 

abscissa (Turn.) Hook. f. <fc Harv. T. 
concinua (R.Br.?) J.Ag. S. 
obtusata (Lab.) J.Ag. 8., T. 
polydactylis J.Ag. E. 

C v R v i m a Harv, 

C. laciniata Harv. S., T, 

6\(?) meredithice J. Ag. T. 

C.(?) irvinece J.Ag. W. 

Sabcocladia Harv. 

S. obesa Harv. S.W. 

G HACILARIA Grov. 

G. lichenoides (L.) Harv'. N.E. 

G, lucasii A. & K. 8 Gepp. E. 

G, tamioide* J.Ag. N.=6\ lemania Bond. 

G . aculeolata A resell. 8. 

G. fruticosa Harv. W. 

G, ramulosa J.Ag. 8.W. 

G. spinesrens (Kuetz.) J.Ag. T. Doubtfully identical, 
G. secundafa Harv. E. 

G. hawtyana J.Ag. W. 

G. furcdlata Harv. W. 

^=G. eonfervoides of Harvey’s Synopsis. 

G , textorii Kuring. E. 

G . pannosa (Harv.) J.Ag. W. 

=.CaUiblepharis preissiana J.Ag 
G . cornicnlata (it.Br.) J.Ag. 8. 

G, canalicutata ^Kuetz.) Sond. N.E. 

G . polydada Sond. N.E. 

Coral lo pais Grev. 

€. minor (Sond.) J.Ag, N. 

G. urvillei (Mont) J.Ag. N. 

C.(?) nmbellijera Zanard. S. 
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Tylotus J.Ag. 

T, obtunatus (Bond.) J.Ag, W M S, 

zssCurdicea obtusata Ilarv. 

M KRRIPIKLDIA J.Ag. 

M. ramentacea (Ag.) J.Ag. W., B, 

H y p n e a Lamour. 

H . musciformis (Wulf.) Lamour. W., E. 

//, episcopali# Hook. <fc Harv. W M S., T. 

U. valid a J.Ag. W., B. 

N. seticulosa J.Ag. W., S M T. 

H, cenotnyce J.Ag. W. 

#.{?) rugnlom Mont. N.E. 

Rhododactylia J.Ag. 

E. rubra (Harv.) J.Ag. W .^-Ckondria rubra Harv. 

It bulbom (Harv.) J.Ag. T.^Chondria bulbosa Harv. 

Ehytuhonbma J.Ag. 

A\ ceramioides J.Ag. B. 

Family RHODYMENIACE^ (Naeg.) J.Ag. 

F a u o h u a Bory <fe Mont. 

F. nitophyl bides J.Ag. E. 

Fnoronata (Harv.) J.Ag. S. 

aa Gallophyllis coronata Harv. 

GtOIODKHMA J.Ag^HohKA Harv. 

&, australis J.Ag. S., Tailored polycarpa Harv, 

&+ frutieulosum (Harv.) J.Ag. B, 
zzzfforea fruticulosa Harv. 

<?, wiUonis (J.Ag.) De Toni. S. 

0* hafymmioidss (Harv.) J.Ag. \Y, 

^Horea halymenioides Haiv. 
tasmanicum Zanard. S,, T, 
msfforsa speciosa Harv. 
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Htmbsoclapia J Ag. 

#. rfoctyWofea (Sond.) J.Ag. W, 

==(?ract/fl[^ia dactyloideg Bond, 
ff. gracilarioides J.Ag. W. 

zzzGracilaria ramalina Harv. 

H. JUiformit J.Ag. W, 

#. gubnlosa J.Ag, S.W. 

//. ceratoclada J.Ag. S. 

J? ra/naftna (Harv.) J.Ag, S.W 
ff. wanflrc (R.Br.) J.Ag. S, 

H . rfirartcata (R.Br.) Harv. S.W. 

//. polymorpha (Harv.) J.Ag. 8., T. 

ass Rhodymenia polymorpha Harv. 

H . congpnrga (Harv.) J.Ag. W., 8. 

z=Calliblepharu consptrga Harv. 

JL husttyana (J.Ag.) De Toni. S, 

ss zChrysymenia huggeyana J.Ag. 

8tiotospoeu» # Harv. 

S, nitophylloideg (Harv.) J.Ag. W. 

asRhodophyUu nitophylloideg Harv. 

Cohdtliciadu J.Ag. 

{?. furcillata (Harv.) J.Ag. 8, 

=Gymnogongrus furcellatujs Harv. 

.> RHODTKRKtA Grev. 

R. corcUHna (Bory) Grev. T. Doubtfully identical. 
R.foliifer&mrv. W., 8., T., N.Z. 

J£. Jm«om J.Ag. W, t S.*T. 

Jl. aualralh (Bond.) Harv. W., 8., E. 

R. prolificads Canard. T* 
if, gltnogloHaa J. Ag, S. * 

R. pinnnlata Zanard. T- 
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E^fM KK l A Kuetz. 

J£. Aaiymenioidta J.Ag. §, T. 
cunsate (Harv.) J.^g, T/ 

=zz fthodymenia cuneaCa Harv. 
tci/sotm Bond. 8. N 

- De Toni includes here E . o6#u#a G**ev. Pacific forms. 

J?, wwm6»’anacflrt Harv. 8., T. 

; ; Sebdknia Berth. 

8. oeylanica (Harv.) Efcydr. N.B. 

A(l) gelatinosa J. Ag. 8. 

&(l) eltftoni (Harv.) De Toni. W. 

^zHnlymeni* diftoni H*tv. pars. 

S.{ f) kallymenioides (Harv.) J.Ag. W. 

4 «Halymenia kallymmioides Hary. 

* Haliohkvsib (Schousb.) Schmitz. 

concrtscens (J.Ag.)De Toni, E. 
jf^t) meradithtana (J.Ag.)De Toni E. 

^ z=zChry*ymenia mtreditkiana J.Ag. 

ClIHYBYUBNlA J.Ag. 

<7.(1) digitate (Harr.) J.Ag E. 

sb» Qloiotacciqn (?) digitaturn Harv. 

H?v uvaria (L.) J.Ag. E. 

^<#o«Ka Bond. W„ S., T., E. 

browaii (Harv.) J.Ag. W., 8., T. 
jf ‘ sssffioiotaeeion brownii Harv. 

>'.C goeeinat Hfcrv. T. 

fyl -’. " ' Bind bra Harv. 

i,iM. tpjfaohnoidtt Harv. W., 8. 

(Harv.) J.A*. T. • 

v " ; ;.5 ^tmUalytMnia toccata Harv. 

■ 8. v 

J.Ag.'8. * 

flfevA»fHin*iu J.Ag. 

S. ' : ' 



34 


F&SftlDBXT’s ADDHE8B. 


Chavpu Deav, 

G* parvula (Ag.) J.Ag. W., 8., T., E., IT, 

C. affinis (Hook. f. k Harv.) J. Ag. W., S , T. 

C . obsoUia Harv, 8., T. 

C. comprise r(?) Harv. W., 8. 

G*. tamarnc* Harv. W., S., T. 

Gastroclonium Kuetz. 

G. rejktmm (Ohauv.) Kuetz. ^Australia (J.Ag.). 

#.(?) zoittrioolum (Harv.) J.Ag. W. 

=» LometUaria zostericola Harv. 

Chylocladia Grev. 

G, clavellosa (Turn.) Grev. n\(Harv.) 

C. tnonochlamydea J.Ag. S, 

C . fruticuloBa Reinb. S. 

Perhap8=(7. caespitosa Harv. 

C. corymphora J.Ag. 8. 

C. rammyana J.Ag. E. 

C. gelidioide$ Harv. E. 

Whondrothamnion austivde Kuetz, A. 

'IChondroMphon novct-hollandicB Kuetz. A. 

Erythbocolon J.Ag. 

E. cliftani (Harv.) J.Ag. W, 

—Chylocladia cliftoni Harv. 

E, muelleri (Bond.) De Toni. 8. 

^Chylocladia muctUri Harv. 

Plocamium Lamour. 

P, hamatum J, A g. E., Norfolk I. 

P, leptophyllum Kuetz. W. t 8., T., E, 

Includes Australian forms recorded as P. coccineum{ H feds.) 
Lyngb. < 

P. preisaianum Sond. S.^T, 

P. angustum (J.Ag.) Hook, f, k Harv. 8., T. 

P. oostalum (J.Ag.) Hook. f. k Harv, W f 6., T. 
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P. gracilt J.Ag. T, 

P, nidijicum (Harv.) J.Ag. W. f S. 

P. mtrtensii (Grev.) Harv. W. f 8., T. 

P> proctrum (J.Ag.) Harv, \V . t T. 

P, patngiatum J. Ag. 8. 

P. dilatatnm J.Ag. T. 

Family DKU3.SSKEIACEA3 (Nfteg.) Schmitz. 
Mahtknsia Heiing, 

M. specioua Zanard, Lord Howe I. 

M. australis Harv. \V\, T. 

M* elegans Her ing \V., S. f E, 

M* dsnticulata Harv. S.W. 

Af. gigas Harv. T. 

R H o D o 8 K it I s Harv. 

It. cartilaginm Harv. k Grev. W. 

N itophyllum Grev. 

AT. pnlchellum Harv. W. 

JF, cri spurn (Kuetz.) J.Ag. S., T. 

A r . gunnianum Harv. 8., T. 

N » cartilaginenm Harv. W. 

N. proli/erum J.Ag. 8. 

N. mormnthos J.Ag. A.(J.Ag.). 

iV. (Hook. f. & Harv.) J.Ag. 8., T. 

=s=D«temna endlvai/olia Harv. 
iV. fatlax J.Ag. 8. 

JP. «rofum Harv. W., S. 

f . pristoideum Harv. 8. 

. gattyanum J, Ag. T. 

Jf, ciHolatum Harv, E. 
if. mtmw (Bond.) Harv. W. 

& tiffins TI*rv % 8., T. 

Jtf* muWparh'^tm Hook. f. k Harv. 8., T. 

<V. porvifolium J. Ag. 8, 

AT. caulsscens J.Ag, 8. 

Jfc, pdyanthnm J.Ag. 8., T, 
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iV*. validnm J Ag. 8. 
jV. curdieanum Harv. 8. 

N. hymen etna Zanard. T. 

K ‘ ofoo&tfum Zanard. T. 

P L A T Y O L I N I A J.Ag, 

P. stipitata (Harv.?) J. Ag. 8., T. 

P. crozieri (Hook, f <fe Harv,) J.Ag. S Doubtfully identical 
P.(?) purpurea J .Ag. S. 

P. erispata (Harv.) J.Ag. Doubtfully identical 

Pachtglossum J.Ag. 

P. maryiniferuni J.Ag. W, 

1\ enyelhardlii J.Ag. 8, 

P, ovale J.Ag. B. 

P. hueseyanum J.Ag. S. 

Hrrpofhyllu m J.Ag. 

H. auslrale J.Ag. S. 

Hyfoolossum Kuetz. 

Mostly recorded as species of Deh»mria by Harvey. 

//. criapatuhan (Harv.) J.Ag. W, 

//. spathnlatum (Kuetz.) J.Ag. W. f E. 

fcrD. hypogloteoide* Harv. 

II. *mW^tu** (Harv.) J.Ag. E. 

H* dendroid™ ( Harv.) J.Ag. W, 

AT. mtmxfcmtfwm J Ag. S. 

J5T. heterocystideum J.Ag. S. 

.//. (Harv.) J.Ag. W. 

#. undutowm J.Ag. 8.W. 

II. prohndens J.Ag. 8. 
ff. armatum J.Ag. B. 

//. marjrtwafwm J.Ag. A*(^* Ag.). 

■* C h a u v i ?M a Harv/ 

C. cortt/o&a Harv, W M 8. ^ 

H STIHO DOXI A J.Ag, 

H, dmlioulaUt (Harv.) J.Ag. W. 

- s mBelweria dmlicutata Harv. 
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Ph/TY HOFHO It A J.Ag. 

i\ imbricaia J.Ag. 8.=C/<««vtnm tmAmdtfa Harv 
DeltMeriaTtgida Harv, 

Apoglobsu m J.Ag. 

, A. ru»cifolium (Turn.) J.Ag.' W., T. 

A, tawmnicum (F.v.M.) J.Ag. T. 

ozDelesserta taxmanica F.v.M. 

Heminkura FUrv. 

H. frondom Harv. S.W., T. 

/sT.(t) wilsonu J.Ag. S. 

H align in r J.Ag. 

U\ similans J.Ag. W M T., E. 

= OeUsseria lyatli Harv. pars. 

Caloglossa Harv. 

- C* leprieurii (Mont.) J.Ag. 8 . T. 

Sarcombnia Bond. 

& miniata (Ag.) J.Ag. E. Doubtfully identical. 

& rkizocarpa Harv. W. 

& mutabUia (Harv.) J.Ag. W,,8 
S. tiorymbotta J.Ag, 8. 

S . datyoides Harv, 8. 

S* victorias jHarv.) J.Ag. S. 
dolichocyttidea J.Ag. S, 
temra (Harv.) J*.Ag W M 8. 

& hypneoides Harv. W. 

#. dnU*$#rioid** Sond. W M 8. 

r Sondkbblla Bohmitz. 

8. Utuarit (Harv.) Scltmitss. S. 

pzsAmantia linmrU Harv. 

■fo'- ' 

Claud r'a Latnour. 

<7. tUgan* Lamour. W., 8., T. 
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SOKDKfttA P.V.M. 

S . benneUtana (Harv,) F.v.M. K 

zzsClaudea benneUtana Harv. 

Family BONNE MAISONIACEiE (Trcv.) Schmitz. 

Lkptophyuis J.Ag. 

L. conferta \ It. Hr.) J Ag, 8., T. 

zzzCladhytnenia conferta Harv. 

Ft i lon i a J Ag. 

F. australasica Harv. 8, T. 

P. subulifeva J.Ag. S M T. 

D K L i s K A Lamour. 

Z>. elegam (Ag.) Mont. W. t S., T. 

D. hypneoides Harv* S. t T. 

I). serrata Kuebz. T, E. 

D. pulchra (Grev.) Mont, \V M S. # T, f E. 

fi. fimbriata Lamour. A. (Herb Lamour.), 

Asparagopsis Moot. 

A. cldilei Mont. ^Australia. 

A sandfordiana Harv. W. 

A. armala Harv. W. t 8., T. f E. 

Family RHODOMELACK/E (Reichb.) Harv. 
Subfamily Lauhkncikas (Harv.) Zanard. 
Laurbnoia Lamour. 

L.jiliformis (Ag.) Mont. W. ( S M T* 

L. foreteri (Mert.) Grev. W. f S , T., E. 

L, (tjfinis Sond. W. 

L caBuarina J.Ag. S, 

L , heteroclada Harv. \V;, S., Norfolk I. 

L , dendroidea J.Ag. VV., Norfolk 1. 

= obtnm var. majnttcula Harv. 

fj. riyvia J.Ag. N. 

=5 L, pqpilloea var. Harv, 

= botryoides var. mtnor Harv. 
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L, cruciata Harv. W., S. 

L , cbtuea (Huds ) Lamour 8.,T M E. 

L. cj/mosa Knots. 

L. tamaniea Hook. t <fe Harv. T. 

L. batryoidw (Turn.) Gaill, 8, 

L. data (Ag.) Harv. W. ( 8., T. 

L. luvourians J.Ag. W. 

= data var. luxuriam Harv. 

L, concinna Mont. W M N., Norfolk L 
£. grevilUana Harv. W. 

COKYNKCLADIA J.Ag. 

0. elavata (Sond.) J.Ag. W., 8. 

=zChondria elavata Harv. 

C. umbdlata J.Ag. W., 8. 

J anczkwskia Sol ms-Lau bach. 

7. iatmanica Pal ken b. 8., T. 

Subfamily Cbondrikas (Kuetz.) Schmitz. 
Cladurus Falkenb. 

<7. datuB (Sond.) Falkenb. S.W. 

—Rytiphlaa elata Harv. 

Mabohalostkoma Schmitz. 

J/, fastigiatum Falkenb. S, 

~Al$idium t lcomo8utn Harv. 

Acahthophora Larnour. 

A . dendroid^ Harv. S.W* 

A . orUnlalis J.Ag. N. 

CffiLOOLONIUM J.Ag. 

<7. umbdlula (Harv.) Reinb, W., 8. 

xzxtChondria umbellula Harv. 

C, iwrCiotY&ttom (Harv ) J.Ag. W., S., T. 
^Ghondria verticillata Harv. 
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(7*. ojwtUtotdes (Harv,) J. Ag. W M 8, . 

ass Chondria opuntioides Harv. 

<7. incraaeatum J.Ag. S,, T. 

D O U C H O S C K L I 8 J.Ag. 

Z>. clavifera J.Ag. 8,, T. 

Z). distieha J.Ag. 8. 

Z>. gracitipee J, Ag. S. 

C H O N D ft J A Ag. 

(7, fuaifolia Hook. f. S., T. 

(7. lanceolaia Harv. S.W. 

<7. arboreeoem J. Ag. 8. 

(7. /o/ti/em (J.Ag.) Falkenb. 8. 

C. ovalifolia J.Ag. S. 

(7* curdieana Hurv. ms. S. 

C. corallorkiza J.Ag. W. 

(7. succt^sn/a (J.Ag.) Falkenb. WV, 8. 

C. debilull arv. W., S., T. 

C. harveyana J.Ag. T. 

=Chondria dmyphylla Harv, pars. 

(7. cartilaginea J.Ag. A. 

. Subfamily PotYsiPHONiiMB (KuetE ) Sehinitz <fc Falkenb. 
Lophuhblla Schmitz. 

L pericldilos (Bond.) Schmitt S M T. 

Hhodomela perioladot Sond. 

,L. hookeriana (J.Ag.) Falkenb S. 

F a L K k k b K a 0 I a Schmitt. 

F. t?a</a&u»da (Harv.) Falkenb. S.(?), T. 

^Fotyeiphonia vagabunda Harv. 

F, rufdtanota (Harv.) Schmitz. S.W. 

-xPolyaipkohia rufolanoea Harv. 

Polvsip titojt i A 
Oligoaipkonia J.Ag. 


F. roeana Harv. W. 
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P. mollis Hook. f. <fc Harv. W.,S.,T. 

2\'Biicculenta Harv r T. 

P. ab«c%6$a Hook. f. & Harv, 8., T. 

P , laxa Harv. T. ' . • 

P. cra»$iu8cula Harv. T. 

P . imphm Hook. f. <fe Harv.' 8.W. 

P. Bphacelarioidea J.Ag. 8. 

P, m/fftfarw Harv. 8.W. 

P. ferulacea Suhr, W., T. 

PJWiHftrv. 8. 

P. hoobsri Harv. S., T. 

P, longi$$ima J.Ag. 8. 

P. Aytfna Hook. f. <fc Harv. \V M 8., T. 

P. mallardim Harv. W., 8,, T. 

P. daveyw Heitib. S. 

, ' Polyttiphonia J.Ag. 

P. forcipata Harv. W. 

zzzp.forfex Harv. 

, P. jrutea: Harv* 8*, T. 

P. /tttceactfn* Harv. S., T. 

P. Hkrv, W.,8. ( T. 

P. aumta Harv. 8.W. 

P. airwaptWo J.Ag. S.\y. 

, P, viryato (Ag.) Spreng. WJ 

P* ruU7atw Kuetz. A. Not well known. 
P. datyoides Zanard, T. 

P.Jlavesctn* Zanard. T. 

tpinuligtra Zanard. T. 

Pi moffrariha Zanard. T. 
li'P. peKtfw Zanard. Lord Howe I. 

& dmim Soad. 8. 

P, M»pitula Sond, 8. 

P. an^twiwwtma Kuetr. 8. 

P, Kuet£ 8. 

.. :i " r Diobnka Ag. 

wwpto(Wulf.) Ag. N, 
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Tolypiocladia Schmitz. 

T. glomerulala (Ag.) Schmitz. A. (Gaudichaud). 

Brtooladu Schmitz. 

B ericoides (Harv.) Schmitz. T, 

= Polysiphonia ericoides Harv. 

Pityopbis Falkenb. 

P. iaemanica (Solid.) Falkenb. T. 

=.Acanthophora tasmanioa Sond. 

Ohiraoantha Falkenb, 

C. arborea (Harv.) Falkenb. 

=z Acanthophora arborea Harv. T. 

C . valxda (J.Ag.) Falkenb. 

as Polysiphonia valida J.Ag. W. f S. 

Subfamily PTuaostPHONiBiis Falkenb. 
Aphanooladia Falkenb. 

A . delicatula (Hook. f. k Harv.) Falkenb. E. 
=zRyliphl<»a delicatula H. A H. 

Poll bxpk ki a Harv. 

P. pedicellata ffarv. W M S., T. 

P. lobata (Lamour. 1) Falkenb. S., T. 

=JeannereUia lobata Hook. f. A Harv. 

P. crispata (Zanard.) Falkenb. 8. 

P. crenata J.Ag. S. 

P, nana J.Ag. S. 

DiOTYMBNtA Grev, 

Z>. harveyana Sond. S., T. 

/?. interstincta J.Ag, W., S. 

/). tridem (Hert.) Grev. W. 

D, sonderi Harv. W. 

1% angusta J.Ag. W., S. 

D. spintdoea Kuetz. S.W. 

Z), myriaoantha Kuetz. T. 
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Svmphyocladia Falkenb. 

8* marchaniioidea (Harv,) Falkenb. N.E, 

Ptbkosiphonia Falkenb. 

P.pmuata (Roth.) Falkenb. A.(Harvey). Doubtfully identical. 
Subfamily Pach ycHjETkai De Toni. 
ChAMJETHAMNION Falkenb. 

C. 9chizandrum Falkenb. W., S. 

= 5 =Polysiphonia nigrita Sond. 

Subfamily Lophothaubag Schmitz & Falkenb. 
Bkongniartblla Bory. 

U. amtralin (Ag.) Schmitz. W., S., T. 

^Polysiphonia cladostephus Mont. 

/?.(?) paiersonitt (Sond ) De Toni. 8., T. 

—Polytipfwnin npinoauaima Harv. 

B . strobilifera (J.Ag.) Schmitz. S, 

B . mrcocaulon (Harv.) Schmitz. W , T. 

^ Danya aarcocaulon Harv. 

//. feredaym (Harv.) De Toni. T .Danya fitredaym Harv. 

2?.(1) dieticha Falkenb. 8. 

Lophoclapia Schmitz. 

L. harveyi (Kuetz.) Schmitz, W.= Danya lalbmandi Harv 

Lophot h am a Kuetz, 

A. veriicillata (Harv.) Kuetz. T. 

, zszDatya verticillata Harv. 

L . hormocladm J.Ag. S., T.= Danya hormoclados J.Ag 

Doxopasya Schmitz. 

D. bolbachmU (Harv ) Falkenb. S. f T. 

as tDanya bolbochcete Harv. 

D t lanuginosa (J Ag.) Falkenb. 8. 

A hnormandiana (J.Ag.) Schmitz, S. 
sszDq$ya lenormandiana J.Ag. 
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Subfamily Poi/rssoKiR* Schmitz. 
EuzoNlRiiLA Falkenb. 

E. inciaa (J.Ag.) Falkenb, S,, T. 

ssz Polyzonia tncisa J.Ag. 

E.flaccida (Harv.) Falkenb. W„ 8. 

=Polyzonia Jlaccida Harv. 

E. harveyana (Decaisne^ Falkenb. 

r=r Polyzonia karvtyana Deeaiane. 

L k v k I L t k a Decaisne. 

L . jungennanniotdes (Mart. <fc Hering) Harv, W. t N.E., Norfolk I. 

=£. schimperi Decainne, 

L. pectinata Decaisne. 

PotYZONlA Buhr. 

P. elegam Suhr. S.VV. Doubtfully identical. 

Cliftojmaba Harv. 

<7. peclinata Harv. W., 8. 

C. semipennala (Lamour.) J.Ag. S 

Subfamily Herpo&iphombac Schmitz <fe Falkenb. 
Diptrrobiphonia Schmitz k Falkenb. 

D . dendritica (J.Ag.) Falkenb. S. 

^Polyaiphonia dmdritica J.Ag 
D. prarepwitt (Ag.) Falkenb. S.W. 

=Polyeiphonia prortpens J . Ag, 

HbrpobiphokU Naegeli. 

IL roatrala (Sond.) Falkenb. W. ^ , 

^Polyaiphonia roatrala Sond. 

H . pectinella (Harv.) Falkenb, S.W.awP. pectindla Harv. 

H . versicolor (Hook. f. A Harv.) Falkenb. T. 

=P. vterncofor Hook. f. k Harv. 

R. monilifera (Hook, f. <fe Harv.) Falkenb. T. 

— P. monilifera Hook, f k Harv! 
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H. prorepem (Harv.) Submits!, S.W.=3=/*. pt'orepens Harv. 
H.Jttipendula (Harv,) Falkenb, W M B.s=/\ JUipendula H^arv, 

H KB'POPf f boi Falkenb. 

//. fallax Falkenb. S., T; 

s 

LoPHCSipftoNiA Falkenb. 

Z3* ;;ro#<ra<a (Harv.) Falkenb. W. 

= Polyeiphonia pro at rata Harv. 

£.(1) negleota (Harv.) De Toni S.W neglecta Harv. 

L.(V; calothrix (Harv.) De Toni. 8.W.= p t calothrix Harv. 

Among HKKPOfiiPHOKiR^B De Toni include** 

Polf/fiphonia scopulorum Harv. W. 

J\ pecten Aresoh. S. 

Subfamily KytiphuEBJB (Decaiane) Kuetfc, 

Pbotokobtzisoia Falkenb. 

/\ amlralmica (Mont.) Falkenb. W., S.W. 

* —Rhodomda australoeica Mont. 

Kdbtzingia Bond. 

JST. canaliculate (Grev.) Sond. W. 

K, angutte Harv. W. 

K. pectinella (Harv.) Falkenb. W. 

**Diclymenia pectinella Harv. 

Am ans i a Jjamour. 

A: huetzingioidei Harv. W. t 8. 

A* 4Utriehiana Orunow. E. 

A Jaemtlu (Sond.) J.^g. N.E. 

*=tVidalia dammlii Sond. 

A.tmmUa (Bon4) J.A& N.E. 

' ^Viduliupumila 9on<\. 

A. fkammilfari* Lamour, A* (Lamour.). 

A> pinnatifida Harv. S.W, 
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Ehantrocladia Falkenb. 
E. axillaris Falkenb, S.W. 

E. robinsonii (J. Ag ) Falkenb. Norfolk I. 

Rytiphuka Ag. 

R* aculeata Ag. W. — R.(l) spinulosa Harv. 

R . compressa J.Ag, W. 

R . merrifieldii J Ag. W. 

i?. J. Ag. Australia 1(J. Ag.), 

V I d a l i a Lamour. 
V.jimbriata (R.Br.) J.Ag. N.E. 

F. spiralis Lamour. W. 

F. clijtoni Harv. W. 

F. intermedia J. Ag. \V. 

F. gregaria Falkenb. S.W, 

Ohmundaria Lamour. 

0. prolifera Lamour. W., S.W. 

™ Polyphacum proliferum Ag. 

0 . intermedia (J.Ag.) De Toni. W. 

=P. intermedium J.Ag. 

Neubymknia J.Ag. 

A. fraxinifolia (Mert.) J. A g. W. 

=Dictymenia fraxinifotia J.Ag. 

Lbnormandia Sond. 

Lhypoglossum J.Ag. S.W. 

Z. marginal/* Hook, f, <fc Harv. T. 

L. ckauvinii Harv. 

L . muelleri Sond. 8. 

Z. spectabilin Sond. W., S. W, 

Z. pardafis J.Ag. 8. 

Z. prolifera (Ag.) J.Ag. 8., T. 

— Rytipklcca simplicifolia Harv, 

Z. (Hook. f. k Harv.) Falkenb. S. t T. 

— Polyphacum smithim Hook. f. k Harv. 
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Subfamily Hitbbocladika Decaifme, 
Trioknea Bond. 

T, austraU$ Bond. <fc Lehrn. VV, } S. 

«Rkodomela trigenta Harv. 

T. umUUata J.Ag. S. 

Hbtkrooladi a Decaisne. 

H. auttrcdxB (Decna). W. 

Michopkucb J,Ag. 

M. strobiliferum J.Ag. S. 

Subfamily Rhodohblbje Falkenb. 
Rhodomela, 

/?. preiseti Sond, W. 

R. erinacea J. Ag. W. 

Subfamily Bostrychibj® Falkenb. 
Holotrxoiua Schmitz. 
ff . camosa (Harv.) Schmitz. W. 

==Akidium 1 comoBum Harv. 

WjlboNjBA Schmitz. 

W t dictyuroidBB (J. Ag.) Schmitz. S. 
xsxDaBya dictguroides J.Ag. 

Bobthychi a Mont. 

A wwc/a Hook. f. <fc Harv. E. 

A wardii Harv. E. Doubtfully identical with the Tongan form. 
‘IB. simplieiuBcula Harv. H. 

=ssA rtvularis Harv. Phyc, Auafcr. PI. 176 b. 
A*fowwyiMonfc. S M T, 

Family CBRAMIACEiE (Bonnemaiaon) Naegeii. 

Subfamily SpkrmothamnikjE Schmitz. 

Lijolisia Bomet, 

X. tngagropila J.Ag. S. 
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SPBRMOTHAllNiON Ar**ok> 

& turneri (Mert.) Aresch. T. Doubtfully identical; 
S. cymosum (Harv,) De Toni. W. 

=s Callithamnion cymosum Harv. 

Subfamily Griffithsik^ Sohmit*. 
Griffith* i a Ag. 

G . gunniana J.Ag. T, 

<?, ovalis Harv. S.W. 

Q. fiobdliformis Harv. T. 

G. monihs Harv. W., S, ( T. 

G. crassiuscula Ag. A.(Mu«. Paris). 

G. teyes Harv. W. 

G. thyrsigera (Thwait.) Grun, W. Norfolk I. 

G . gracilis Harv. T. 

Subfamily MoNospORBifi Schmitz. 

Bo EN KTI a Thuret, 

5. bindcriana (Bond.) Zanard. 3.W. 

=Griffithsia bindariana Bond, 
j?,(?) antarctica (Hook, f, <fc Harv.) De Tofti. T, 
^zGriJfithsia antarctic# Hook. f. <fc Harv. 
mcredithiana J.Ag. T. 

Monospora Solier. 
if australis (Harv.) J.Ag. W. 

^dorynospora australis Harv. 

M. gracilis (Harv.) J.Ag. W., 8. 

=Corynospora gracilis Harv. 
if arachnoidcs (Harv.) J.Ag. T. 

3 = Gorynospora gracilis Harv. 
if flabelligsra (Harv.) Schmitz. W. , 

^Callithamnion Jlabdligerim Harv. 

Jf.(t) licmophora (Harv.) De Toni, W., S. 

== Callithamnion licmophorum Harv. 

M.(i) grijfithsioides (Sond.) De Toni. S., T. 

^.Griffithsia setacea Harv. quoad Austr. Spec. 
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M.(%) elongate (Harv,) De Toni. jB„ T. 

—CatUthamnion efortgatwn Harv. 

Plkonosporium Naeg. 

P,(1) camatum (J.Ag.) De Toni. S M T. 

Subfamily Callith am nikas (Kuetz.) Schmitz. 
Cal lit 11 amnion Lyngb. 

C , faetigiatum Harv. T. 

(7. mnltifidum Harv. W, 

<7. eorymboeum (Sm.) Lyngb. 

C . laricinum Harv. W. } S., T. 

<7. epinetoene Kuetz. W. 

C, ranmloeum Sond. W. 

(7. aculeatum Harv. W. 

(7, muelleri Sond. S. 

C . pulchellum Harv. W., S. 

C . anguetatum Hook. f. A Harv. T. 

<7- pueillum Harv. VV. 

0. longuwde Harv. S. 

C. ovuligerum Asken, S. 

SfiiROftPORA Harv. 

8(1) byseotdee (Arnott) De Toni. T. 

Subfamily Sponooclonikab Schmitz. 
Spongocjlonium Sond. 

& yoActculatum J. Ag. S. 

(Harv,) J.Ag. W. 

=»CaMiiAam«ion fcrounianum Harv, 

5* wollaatonianum (Harv.) J.Ag. S.W, 

^Gallithamnion ivollastonianum Harv. 

8. wileonianurn J.Ag. S. 

&(?) fatimmum (Hook, f, A Harv.) De Toni, T. 

»Oodlithamnion laUeeimum Hook, f, A Harv. 

8* angu$$atum (Hook. f. A Harv*) De Toni, T, 
anguitetnm Hook. f. A Harv. 

“V i« 4 
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$.(?) viotaceum (Harv,) D© Toni. T,=C. violaeeutn Harv. 

S. acopula (Harv.) De Toni. W.=(7. scapula Harv. 

S. scoparium J. Ag. S., T. 

S.(1) paradoxnm (Harv.) De Toni. S M T paradoxum Harv. 
«S\ daayurum (Harv.) J. Ag. S. — C. dasyumm Harv. 

E.( f () crispufum (Harv.) De Toni. W.=G Y . critpulum Harv 
S.(ty debile (Harv.) De Toni. W.=C. debile Harv. 

Haloplkqma Mont. 

//, preisBii Bond. W., 8., T. 

Subfamily Wahrenik^b Schmitz. 

W a r a K n I a (Harv. ms.) Kuetz. 

W. comosa Harv. T. 

isnCallMamnion comoaum Harv. 

Subfamily Ptilotm Cramer. 

Euptilota Kuetz. 

E. articulaia (J.Ag.) Schmitz. W., S M T.= Ptfi/otfa aculeata J.Ag. 
E coralloidea (J.Ag.) Kuetz. W., S., T. sss P . coralloidea J.Ag. 

E . jeannereMii (Harv.) Schmitz. S , T. = P. jeannerettii Harv. 

R II O D 0 C A L L I s Kuetz. 

R . elegane Kuetz. S., T,~Ptilota rhodocallin Harv. 

Ptilota Ag. 

p. hannafordii Harv. S. 

Subfamily Dasypiule^: Schmitz. 

Dasyphila Sond. 

D, preisaii Sond. W M S. 

Mublleesna Schmitz. 

M. wattBii (Harv.) Schmitz. S,=Crouanta wattsii Harv. 

M.(t) ayardhiana (Harv.) De Toni. S.W, 

^Crouania agardhiana Harv. 

M.(1) insignia (Harv.) De Toni. S., T.=CVouania insignia Harv. 
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F s i l o t h a u j, i a Suhrnitz. 

P. striata (Harv.) Schmitz. W., Ptilola striata Harv, 

P.(l) siliculosa (Marv.) Sclunitz. W., S.W .zzzptilota siliculosa 
Harv. 

* \ 

Subfamily CrouaniK/E Schmitz. 

B a t l i a Harv. 

B. raUitricha (Ag.) Mont. W., S., T. 

B. robertiana Harv. S., T. 

B , mariana Harv. S. 

B. scoparia Harv. S., T. 

B kamulosa J.Ag, S. 


Antithamnion Naegeli. 

A. verticals (Harv.) J. Ag. W,, S.=-~ CaHithamnion verticale Harv. 
A. horizontal'e (Harv.) J.Ag. W. — C. horizontale Harv. 

A. armatum (J. Ag.) Do Toni W.==(7. armatum J.Ag. 
A,(\)hanou>ioides (Sond.) DeToni, W., S.=C’. hanmvioUles Soml. 
A. plumula (Kills) Thur. S., T.—C\ plumnla Lyngb. 

A , nodiferumJ. Ag. S, — G\ nodiferum J Ag. 

simile Harv. pars* 

A. niyrescens J.Ag. S. 

A. dispar (Harv.) J.Ag. S., T.—C. dispar Harv. 

A . gracilentum (Harv ) J.Ag. W. } S.=*C'. gracilentnm Harv. 

A.(l) australe (J.Ag.) De Toni.^C. australe J.Ag. 

A . divergent (J.Ag.) De Toni. S M T.—0\ cruciatum Harv. 

A muoronatum{ J Ag.)DeToni. W ,S.,T.=(7. wumma^umJ Ag. 

(Sond.) De Toni. W,=C\ pmiun Sond. 

A.(7) delicatulum {Harv.)JJe Toni. S.W.^C. «lelicatulnm Harv. 

Ohouanu J.Ag. 

<7. gracilis J.Ag. T. 

6’. awafmJw (Harv.) J.Ag. W,, S., T. 

=G\ o&ewnato var. australis Harv. 

C. muelleri Harv. S. 

C, Harv, \V., S.W, 
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Las roTH alia Haiv. 

L . hirsuta Harv. W., S. 

Zf.(7) plumigera (Harv,) De Toni. S. 

ssr Callithamnion plumigerum Harv, 

£.(*1) formasa (Harv.) De Toni. S.^C./ormoBum Harv, 
£.(?) superbiem (Harv.) Do Toni. S.=£7. superbiem Harv. 

G a tty a Harv. 

0. pinnella Harv. W, t S, 

Ptiloclaria Bond. 

P t pulohra Bond, W. f S. 

Subfamily SpyridikjE J.Ag. 

S p y |i d i a Harv. 

& biannulata J.Ag. 8 , T.=5, yftamsrtfosa Harv. pars. 
iS # . breviarticulata J.Ag. N. 

<y. spinel la Solid. W., Norfolk I. 

JUameniosa Harv. pars, 

S. opposUa Harv. W\, S. t T. 

5. prolifer a Harv. W. 

S. nobilis J.Ag. 8. 

& u>i/*onw J.Ag. 8. 

5. aguofo’cfaJ.Ag. 8. 

5. dasyoides Bond. 8. 

Hrackbridgia J.Ag. 

B. australis J.Ag. 8. 

Hauacantha J. Ag. 

//, J. Ag. 8. 

Subfamily CbramJbas (Duraort) Schmitz, 
Ceramium Wiggers. 

(7. taoat'foftf ttm J.Ag. 8. 

£7. repem Har^. 8. 

C. tvitnuZogum Hook. f. & Harv. 8., T. 
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C. fastigiaturn Harv. W., 8. 

C. australeSond. W, 

(7. cliftonianum J.Ag. W* 

C. tenuisnimum (Lyngb.) J. Ag. W. 

C, puberulum Sond. W., 8. 

C. mini Sub r. W.,8., E, N 
C. BtichidioBum J.Ag. T. 

C. jMwrttttm Harv, W. f 8. 

6 T su6carH/cij?in#tm J, Ag, S. f T.ss= 0. rubrum auntrale Harv, 
t\ J.Ag. X. 

C. dsnlongckampii Chauv. T.(1; (Harvey). 

C. wotiocrtJ.Ag. T. 

G\ tsogonum Harv. W., 8., T. 

C. nodiferum J.Aq, S. 

G\ uo&i/a J.Ag. S., T. 

C, gracillimum Griff, ifc Harv. 8., T. 

C* wquabile J. Ag. 8., T. 

=<?. <fto/>Aanum Harv, quoad Austr. ap. 

(7, tortt^um J Ag. T. 

C. excellent J.Ag. W., 8., T. 

C. clavulatum Ag. W. t 8., K.^Cmtroceras c lavulatum Mont. 

C. cinnabarinum (Grate.].; Hauck. S. 

—CetUroceras cinnabarinum J.Ag. 

Subfamily EpisforibJe Schrftitz. 

Efisporium Moebius. 

£. ceutroccratu Moeb; W. 

Incertas ttedu* 

Thamnocarpus Harv. 

3\ ffunnianu8'lia,rv. W., B., T. 

3\ harvtyanu8d,k& T. 

T . penicillatus (Harv.) J.Ag. 8 .^Catlithamnion penicillaium 
Harv. 

glomtriUiferus J.Ag W.,8, , 
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Order CRYPTONIfflUHJE. 

Family CRYPTONEMIAOKA:. 
SCIIIZYMKBTIA J. A". 

K bullosa Harv. \\\ 

Nkuastoma J.Ag. 

A. CQviosum Harv. 8. 
y. feredaym Harv. 8.,'I'. 

A palm alum Harv. T. 

H a L Y M Ii N i a A g. 

//. ftoresia Ag. \V., S. 

//. lacerala Sond. N.E. 

//, muelleri Sond. W. 

gelinarioides Harv. 

II. chondricolu Sond. W. 

IL pnsilla Sond. W. 

II. plana Zanard. S. 

II. specioua Zanard. T. 

POLYOPKS J.Ag 
I*. coastrktUH J. Ag. W , S. 

Gbatkloupia Ag. 

G giyartinoides Sond. S. 

G. prolifer a J. A g. T. 

G , dubia Zanard. T. 

G . filicina Ag. E. 

G. australis J. Ag. S., E. 

P H l o N ITI 8 J.Ag. 

P. microcarpa J.Ag. W , S. 

P . o&tfwiaSond. N.E. 

Crypt on kmi a J.Ag, 
C. c/«c»pi6ns Harv. W, 

C. e/ata Harv. W. 

C. undulata Sond. W., S., N,E. 

C . capitellata Sond. N.E. 
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Thamnoclokium Kuetz, 
T, claviferum J. Ag, 8., T. 

2\ codiouiett J.Ag. S. 

7\ dichotomum J.Ag. E. 

T. proliferum Bond. W. % 

P. Iema7inianum Harv. W. 

T. ftabclliforme Sond. W. 

T. spongioides J. Ag. W. 

T. harveyanum Sond. W. 

Family SQUAMA RUC&E. 

C r tJ o R i a Fries. 

C <tunlrahn Harv. W. 

P E Y s s o n n k L I A Decaisne. 

P. coccineaJ, Ag. W. 

P. nor <r-hollandim Kuetz. S. 

/ > . jfunniana J.Ag. T., E. 

P. Sond. W., S M T. 

P. Hi»rv. W., E. 

P. rubra (Grev.) J.Ag, Norfolk T. 

Rhodopk ltib Harv. 
P. austra/f'* Harv. VV, 

Family CORA LUN ACE AS. 

* Mklobksia Aresch. 

M. membranacsa Lam our. N.E. 

M.’farinom Lam our, W., N. 

M , puntulata Lamour. E , Norfolk I. 

M> patena Hook. f. <fc Harv, S. 

M* granulata Kuetz. N.E. 

M. lichtnoidm Ellis. Norfolk I. 

Lithothamnion Philippi 
£. darwini Aresch. S.W, 
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Mastophora Decaisne. 

lamourouxti Decne. W., S. 
plana Sond. W. 
canaliculata Harv, S., T. 

Amfhiuoa Lamour. 

A. australis Bond. W. 

A. galaxauroides Sond. W. 

A . anceps Lamour. W., E., Norfolk I. 

A. epkedrcea Lamour. W., 8., E. 

A. gracilis Harv. S.W., N.E. 

A. elegana Hook. f. & Harv. S., T. 

A . charoidea Lamour. W., 8., T. 

A. similia Sond. W. 

A granifera Harv. S, 

A. intermedia Harv. W. 

A. stelligera Lamour. W. t S. t T. 

A. nobilia Kuetz. 

A . taamanica Sond. T. 

Cheilosporum Aresch. 
C. pulckellum Harv. W. 

C. aagittatum Aresch. E. 

Arthrooardia Aresch. 
A. wardii Aresch. 8., E. 

A. mallardias Aresch. 8., T. 

J a n i a Lamour. 

J. micrarthrodia Lamour. W., 8., T., Norfolk I. 

var. tenuis sima Sond. W.,N, 

J. rvbena Lamour. N.E. 

J, faetigiata Harv. W\, 8., N.E. 

./. ajfinia Harv. W. 

J. pedunculnta Lumour. E. 

J . natalenaia Harv. E. 

J. compreasa Lamour. 
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Corallina L&mour 

C . officinalis L, T. 

C. pusilla Bond. S.W\, S.=C. nana Lenormand. 
C. chilennu Decne. K. t Norfolk I* 

C. clavigera Kuetz. S. n 

C\ pilifeta Lam our. W., 8, 

C . cuvier i Lam our. W, t S., T. f E. 
var. crispata Aresch. S., T. 
var. subulata Aresch, W., 8. 
var. denudata Bond. 8, 

Includes C. rosea Lamonr, 

C. granifera Ell. <fe Sol and. 1 
C. calliptera Kuetz. 

C, plumifera Kpetz. 


Corrigendum —p. 21, line 28, for Galauxanra read Oalaxaura. 
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... 25 

Bracebridgia ... 


... 52 

Acanthophoka .. 


39, 42 

Beachycladia ... 


... 22 

AcEOTVtna 


... 23 

Bhowoniartella 


... 43 

AdKNOCYSTIS 


... 17 

Bryocladu 


.. 42 

AtSIDItM... 


39, 47 

Calliblkpharis 


27, 80, 82 

Amanbia. 


37, 45 

Callithamnion ... 

21 j 

48, 49, 50, 

Ampeiplrxia ... 


... 33 



51, 62, 68 

AmpKIhoa 


... 56 

Callophyllis ... 


26, 27, 31 

Antithamnioj* ... 


... 51 

Callymenia 


... 28 

Aphanocladia ... 


... 42 

Caloglossa 


... 37 

APOGLOStfUM 


... 37 

Carpoglowm ... 


... 13 

Ahkschoduia ... 


28, 29 

Cabpomitra 


.. 17 

Arthrocardia ... 


... 66 

Carpophylldm ... 


12 

Ai&hrophyous ... 


... 10 

Catknella 


. . 27 

A«paragopsis .. 


... 38 

Centrookras ... 


.. 58 

AtfPRBooooons ... 

* 0 « 

... 19 

Crramium 


... 52 

Bactrofhora ... 

♦ I# 

... 18 

Cjhactangia 


... 22 

, Ballia . 

♦ 9 * 

... 51 

Chamjkthammon 


... 48 

Bangia . 


... 20 

Champxa. 


... 34 

Batrachospermuh 


... 21 

CHANTHANttlA ... 

* 

... 21 

Brllotta. 


... it 

Cha ovinia 


36, 37 

BtNDKRA. 


22, 33 

Chkilosporum ... 


... 50 

BltfpEEELLA 


... 22 

CnrRACAKTHA ... 


... 42 

Born etia. 


... 46 

Chlanidote .i. 


.. 15 

BoSTRYCHIA 


47 

ClIONDRIA .... 


31, 39, 40 
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Chondkokiphon .. 

page 
.. 34 

Chosdrothamnion 

.. 34 

Chohdaria 

... 19 

Chkyrymknia ... 

32, 33 

Chyloclaria 

... 34 

Cladhymknia ... 

... 38 

Cladosiphon 

18, 19 

Cladostkpiid.s ... 

... 20 

Cladoros 

... 39 

Claudka. 

37, 38 

Clifton ac a 

... 44 

CtKLOCLONIUM ... 

... 39 

COM’OMKNIA 

19 

COKALLINA 

... 67 

CORALLOPSIB 

... 30 

CottDYl.KOLADIA ... 

... 32 

('ORYNECLADIA ... 

39 

CoHYNOPHLtEA ... 

... 18 

CORYNOSFORA 

... 48 

Crop am a 

50, 51 

Cruoria. 

55 

Chyptonemia 

... 54 

Clkdi;ea. 

30, 31 

CUTLKKIA. 

... 17 

Cystopiioka 

... 17 

Cystophyllum ... 

... 13 

Oystobeira 

13, 14 

I)asya . 

43, 47 

Dasyphila 

... 50 

Delkmskria 

35, 36, 37 

Dklihka. 

... 38 

Dicrankma 

... 25 

Dictymenia 

42, 45, 46 

Dictyota . 

... 15 

DlOnRKLLA 

... 29 

Diuknka. 

... 41 

BiLomrs. 

... 16 

Difterohifhonia 

... 44 

Dolichohceuh .. 

... 40 

Doxodasya 

... 43 

Ecklonia 

... 17 

Kctocarpitk 

... 20 

Ectoclinium 

... 24 

Elachirta 

... 19 

Enantrocladia ... 

... 46 

Enoyothaua ... 

... 17 

Episporidm 

... 53 

Epymenia 

... 33 

Krythroolonium 

. 27 

Erythrooolon .. 

... 34 

Krythronema ... 

... 31 

ErOHKUMA 

.. 28 

Eudkhwe., 

.. 18 
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EtfSAKUASSUM . 10 

Kuzoniflla . 44 

Falkkmjkrgia. 40 

Fahchka. SI 

Gai.axaora ... 21, 22 

Gasthgclonicm. 34 

Gattya .. 52 

Gelidiopsis . 20 

Gelt nni m.23 

G RUN ARIA . 20 

Gigartina . 24 

Ggaphyromenia . 20 

Gloiodkrma . 31 

Gloiophloea .22 

Gl.OIO PHYLUM .. 27 

Guuosaccion .33 

Gkaotlakia ... 30, 32 

GRATKf.OlTFIA . ... 54 

Griffithhia .48 

Gplsonia. ... 21 

GYMNOGONORPfl. 25. 32 

GYMNOSORUS . 14 

Haliacantha . 52 

Hauchrybir . 33 

Ha lion IDE . 37 

Haliserib .15 

Haloplkgma . 50 

Halymenia . 38, 54 

Hklminthocladia . 21 

Hblminthora. 21 

Hemineura .37 

Hknnkdya .23 

Hekingia .29 

Hkrpophyllpm.30 

Hekpoptkroh . ... 45 

Hkrposiphonia. 44, 45 

Heterocladia.47 

Heterodox r a . 30 

Himanthalia . ... 14 

Holotrichia . 47 

HoMOSSTRICHtfS. 15 

Korea .31 

Hormophora .26 

Hokmorira . 13 

Hydrocdathrus ... 19 

Hymbnooladia. 32 

Hypnka. 25, 81 

Hypoglorbum .36 

Iridasa.24 

Janczrwskia ... * ... 39 

Janu .56 

Jeannerettia.42 
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KaIJA'MJCNIA 

,,. 


26 

PlIYLLITlH <t . 

. 19 

Kuktzinou 

... 


45 

PlIYliLOSPORA 

. IS 

Lamjotmaua 



5*2 

PhYLIjOTRICHA ... 

. 9 

Lackkncja 



#H 

PlTYOPrtls. 

. 42 

JjKATIIKHTA 



IS 

Platycmnia 

. 36 

LeJOLISIA. 



47 

PLEi INOKFORIrM .. 

. 49 

Lknokmanhia ... 



4>i 

PlA)CAM1FM 

. 34 

Lkptofhyixjs ... 



38 

Polmsxfknia 

. 42 

Lkvejllka 



44 

POLYCEKKA 

. 18 

Liaooua ... 



21 

PoLYCtELIA 

. 26 

Likbmannia 



IB 

PoLYOPIS. 

. 54 

IjITHOTH amnion... 



55 

PoDYPHACTM 

. 46 

LOBOPIJORA 



)5 

PtH.YHIPHONIA 40, 

4), 42, 43, 44, 45 

Lo&okfira 



16 

PoEYZONtA 

. 44 

Lomkntakia 



34 

Pokphyka 

. 20 

Lophooladia 



43 

Phionitw. 

. 64 

LoVHOHII'UONIA ... 



45 

Pkotokc etzinoia 

. 45 

IjOPHOTHAUA 



43 

Pbidothallia 

. 51 

Lophcrblla 



40 

Ptekoceajha 

. 23 

Maorocyntih 



17 

PTKKOfilPHONtA ... 

... 43 

Maktknhia 



35 

Ptiukxadia 

52 

Mah( HAL08TR0MA 



39 

Ptii.onia .. 

. 38 

Ma.STOFHORA 



50 

Ptjlota . 

50,51 

Melanthaua ... 


... 

30 

Pylaiella 

. 20 

Mkj.ohesia 



55 

Rhamh>nia 

25, 27 

Mehei>tthia 



20 

Kiiodooalmh 

. 50 

M kkintothkca ... 



27 

RlIODODAOTYMS ... 

. 31 

^ERRTFIKEDIA ... 



31 

RllobOGMMM'M ... 

. 24 

Miokopkuck 



47 

Rhodomkla 

... 40,45,47 

Monospora 



48 

KHoDOPELTIS 

. 65 

AJuelucricna 



50 

Rhodophylus ... 

27, 32 

Hy CHORE A 



25 

RhOJ)OJ»IGR?K 

. 35 

Mymocladia 



18 

Rhohymknia 

32, 33 

Myriocksma 



14 

RyTIPHLCKA 

.. 39, 42, 46 

Mybionkma 



18 

Saroocladia 

.30 

Nkmalion 



21 

Sarcoma. 

. 29 

Nkmastoma 



54 

Sarconenia 

. 37 

Nerkia . 



39 

Sakcopiiycuh 

. 14 

Nkcrymknia 



46 

Sargassoi 

. 9 

NlTOrilYLLUM ... 



35 

HvAVKHtA .. 

. 13 

Njzymenia 

... 


29 

Souizymkkia 

. 54 

NdTHKIA. 



J4 

SCINAIA . 

.22 

OUOOHIPHONIA ... 



40 

SOYTOTHAUA 

. 12 

Ohmunrakia 



46 

Skbdenia. 

. 33 
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16 
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. 12 
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36 
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. 49 

Padina . 
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15 

SoLXKRIA. 

. 28 

Peltasta. 

... 


28 

SoNBKRKIXA 

. 37 

Prrithaua 

... 

... 

17 

Hondeiua. 

. 38 

Peyssorxkdm ... 



55 

Hpathoolossum ... 

. 15 
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Acting on the President’# suggestion, it was unanimously 
resolved, on the motion of Mr, C. Hedley, seconded by Dr, 
Woolnough, that the very heartiest congratulations of the Mem¬ 
bers assembled at the Annual General Meeting on behalf of the 
Society, should be tendered to Professor and Mrs, David on the 
safe return of the former with the other members of the Expedi¬ 
tion led by Lieutenant Shackleton, together with an expression 
of their appreciation of the admirable manner in which the 
Expedition had carried out its arduous work, and the magnificent 
results achieved. 

As Mr, Lucas had received an official invitation to represent 
the Society at the Lord Mayor’s Reception on Thursday night, 
1 st prox,, it was resolved also, with the concurrence of the, v . 
President elect, that the retiring President be deputed to deliver ' 
the Society’s congratulations and message to Prof. David at the 
Lord Mayor’s gathering. 

On the invitation of the President, Rev. Joseph Capra, Doctor 
of Science and Agriculture, a visitor from Milan, briefly addressed 
the Meeting. The spanker said that, as some impromptu remarks 
on forestry questions, made on his arrival in Sydney, had 
attracted notice, he thought he could most suitably utilise the 
invitation extended to him by stating what repentant Italy was 
attempting to do in the way of reafforestation. Legislation was 
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now in force prohibiting, under severe penalties, the cutting down 
of a single tree without the knowledge and sanction of an 
inspector, whose duty it was to take cognizance of, and deai 
with, these matters. In addition to what the Italian Government 
was directly doing in the way*of planting and forming nurseries, 
it was earnestly striving to create a national sentiment, by special 
efforts to diffuse knowledge; and to make tree-planting a national 
practice, by affording encouragement and the means for doing it. 
The aid of the children, too, was enlisted in tfye work of planting 
trees at specially arranged annua! festivals—Arbor Days; they 
were taught also to take note of the progress and welfare of the 
young trees planted in preceding years, with interest and joy. 
In this way Italy was evincing the true repentance which mani¬ 
fests itself in action as well as in feeling. From what he had 
seen and heard during his visit, he thought that he was not 
mistaken iu venturing to say that Australia might learn some 
useful lessons from the experience and practice of his fatherland. 

Mr. J. H. Campbell, Hon. Treasurer, presented the balance 
sheet for the year 1908, duly signed by the Auditor, Mr. F. H. 
Ray men t, F.C.P.A., Inoori>orated Accountant; and he moved 
that it be received and adopted, which was carried unanimously. 
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Audited and found correct, ami Securities produced. 

F. H. Raymk^T, F.C.P.A., Incorporated Accountant. 

Sydney, loth February, 1909. J H. Campbkl*., Hon. Trea«urer. 
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F. H. Ratment, F.C l*. A., Incorporated Accountant, 
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Audited and found correct, and Securities produced. 

F. H. Rayiouit, F.C.P.A., Incorporated Accountant 
1909. J. H, Campbell, Hon. Treasurer. 
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No nominations of other Candidates having been received, the 
President declared the following elections for the current Session 
to be duly made : — 

President : C. Hedley, F.L.S. 

Members of Council (to fill five vacancies): lUchard T. Baker, 
F.L.S., W. W. Froggatt, F.L.S., A. H. S. Lucas, M.A., B.Sc., 
Thomas Steel, F.C.S., F.L.S., Fred. Turner, F.L.8.,<Vc. 

Auditor: [To be appointed at a Special General Meeting to 
be held on 24th November, 1909.] 

A telegram from Prof. David expressing his regret at being 
unable to be present, and his best wishes to all, was handed in 
and read from the Chair. 

In moving a vote of thanks to the retiring President for his 
interesting address, Professor J. T. Wilson made appreciative 
reference to the conspicuous ability and discernment which Mr. 
Lucas hod displayed in the discharge of his Presidential duties 
throughout a very interesting and important period of the 
Society's history. The motion was carried with acclamation; 
Mr Lucas replied. 


ORDINARY MONTHLY MEETING. 


WEDNESDAY, MARCH 31#t, 1909. 


Mr. C. Hedley, F.L.S., President, i u the Chair. 

The Donation* and Exchanges received since tbe previous 
Monthly Meeting (November 25th, 1908), amounting to 42 Vols., 
261 Part# or Non, 92 Bulletins, 11 Report#* 46Pamphlet#, and 26 
Maps, rateived from 128 Societies, <fec M and $ Individual#, were 
laid upon the table. 
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NOTES ON TflE GEOLOGY OF THE MT. FLINDERS 
AND FASSIFERN DISTRICTS, QUEENSLAND. 

By H. I. Jknskn, I). Sc,, formerly Liimean Maeleay Fellow of 
the Society in Geology. 

(Plates i.-vi.) 

Mount Flinders is a rugged peak attaining an altitude of 2,240 
fear, and situated about II or 12 miles S.S. E. of the town of 
Ipswich, Queensland. Surrounding the main pe*k there are a 

umber of smaller cones and rugged rocks, most of which repre¬ 
sent remnants of former parasitic vents or smaller foci of 
eruption which encircled the large volcano. 

The rocks composing the main peak are felspar-porphyry, 
trachyte, trachyte-breccia, tuffs, and occasionally a little andesite, 
d^cite, and dacite-breccia. The smaller cones consist likewise of 
trachyte-breccia and andesite, and some of the most rugged rocks 
(see fl& 8) consist of a plug of trachyte or t.rachy-rhyolite. The 
andesite is not by any means abundant, and may be looked upon 
as merely a more basic phase of the trachyte. It occurs here and 
there interbcdded with or overlying trachyte-flows or sheets of 
breccia. 

It is noteworthy that the conical mountains are usually com¬ 
posed of breccia, with more or less of basic trachyte, dacite and 
andesite; and, further, they are characterised by better soil (usually 
of a r#d or brown colour), and a thicker vegetation; patches of 
vinft-scrubs occur ou them. 

♦ 

Tub Physiography op thb surrounding Region. 

To the north of Mount Flinders lies the Coalfield area of 
Tpswioh and Bundamba, which has been described in a Report by 
!M r. W. E. Cameron, B A.* This area forms part of a series of 

* Geology of tho West Moreton or Ipswioh Coalfield. Geol. Surv. of 
Queensland, Rep, 1809. 
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sandstones, conglomerates and shales to which the name “ Ipswich 
Formation ” has been given; and which, from the fossil plants 
contained in it, has been referred to the Upper Trias-Jura. The 
whole series has been greatly faulted and folded, the folding in 
some cases being due to compression of trough-faulted blocks* 
Here and there basalts have burst through the fissures and covered 
considerable areas. Such is the case at Booval, near Ipswich. 
In Ipswich proper a hill known as Limestone Hill is capped with 
a deposit of secondary limestone and siliceous sinter. These 
substances are leached out of a mass of decomposed basalt and 
basaltic tuff, which has been extruded from a curved fissure. In 
other places basaltic conos of considerable height may be seen, a& 
Mt. Forbes or Walker, about 15 miles S.S.W. of Ipswich. This 
mountain intrudes the Walloon Series, the newest of the Ipswich 
Formation, snd tlows from Mt. Walker cap the Walloon Series 
over considerable areas. To the west and south-west of Ipswich 
the Coal Measures are not so faulted and tilted as at Ipswich. 
These Coal Measures form the Walloon Series, which is separated, 
according to Rands and Cameron, by a probable line of fault 
running N.E.-S. W from Fernvale in the direction of the Flindeia 
Mountain group. Towards the N. W,, this fault forms the border 
between the Palaeozoic rocks of the Parishes of Burnett, and Sahl* 
and the Walloon Series. The Brisbane River, although it 
meanders into the Ipswich Formation, in places has a tendency 
to follow this fault through some part of its course. After the 
Brisbane River has swerved to the east, flowing north of the Pii*e 
Mountain inlier, the fault continues in its original direction 
separating Pine Mountains from the Walloon Series, and further 
to the S.W. Deebing Creek practically flows parallel to the fault- 
line. * 

This fault is of importance in the discussion of tjae geology 
of Mt. Flinders because the mountains of the Mt Flinders group 
lie to the east of it in the intensely faulted and crushed strij^of 
country which lines the eastern side of that fault In this strip 


* Bee Cameron’s map No.2 of the Ipswich Beds* 
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the dip is generally S.W. or W.S.W. at moderate or high angles. 
To the west of the fault most of the observed dips are at low 
angles (Walloon Series). If this fault were absolutely linear, it 
would pass almost through the summit of Mt. Flinders, but, 
from the tendency to strong westerly dips west of Mt. Flinders, 
it is concluded that the main fault swings round to follow a more 
meridional direction. 

The Walloon Series are so slightly inclined that outcrops are 
seldom met with. The Coal beds, which are mined near Ipswich, 
probably occur here at considerable depth. The preservation 
over this area of the newer beds of the Ipswich Formation is due 
to their downthrow, and the older Series has been exposed east 
of the great fault-line by faulting &ud overthrust-folding. In the 
Parishes of Thorn, Normanby, and Fassifern, west of Mt. Flinders, 
the Coal Measures belong to the Walloon Series and are exten¬ 
sively covered with basalt-flows. The faulting, which is so 
extensive in the Ipswich district, probably dies out to the south 
qf Mt. Flinders, or at all events it becomes less pronounced; it 
appears to me to be due to the fracturing of an anticline by faults 
parallel to its axis. South and south-east of Mt. Flinders a 
number of rather flat-topped bills exist, which I take to be 
remnants of the Anticline. These hills consist essentially of sand¬ 
stone with or without capping of dark trachyte-lava or basalt, 
and they form in part—north of Mt. Flinders—the watershed 
between the tributaries of the Bremer River and those of the 
Logan River. 

*8till further to the south-east we get to the Beaudesert district; 
here, too, we meet with Coal Measure sandstones, often altered 
to hard quartzites by doleritio intrusions, and extensive areas are 
capped witfy basalt-flows. The basalts and dolerites around 
Beapdeeert are covered with rich black soil which was originally 
partly scrub-land and partly forest. The chief forest-trees on the 
formation are Ew<dypiu$ tCreticornii and maculate; on the 
hilts alto are E> crsdro, E. mdanopMota } X. hemipMoia and E. 
Urnlari*. 

The geology of this region has, to some extent, been discussed 
by W* H. Rands in bis Report upon the Albert and Logan Dfe- 
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ti icU, 1889. In that Report Mr. Rands refers to a fine sanuKne- 
traehyte, apparently interbedded with ” the Ipswich Coal 
Measures, near Walton Station. This is the only place in the 
district where Mr. Rands met with trachytes. On my own 
visit to the district I unfortunately did not hpc the locality, for 
neither do the maps show, nor could anybody T asked at Beau- 
desert tell me of, such a place as Walton Station. The occurrence 
referred to by Mr. Hands is probably not a truly interbedded 
sheet but a fine-grained sill. 

Although the main object of my investigation in the present 
paper is Mt. Flinders and the immediate neighbourhood, yet on 
the present trip I extended my researches to a review of the 
interesting volcanic rocks of the Fas si fern district, of which I 
hope later to make a closer study. In all my field work I have 
had the benefit of the advice of Mr, Wearne, B.A., Principal of 
the Ipswich Technical College, who is an excellent geologist and 
is intimately acquainted with the district. 

The most fertile part of the Fassiferu District is known as 
the Fassifern Scrub, which has a diameter of about eight miles. 
Tliis area was originally covered with a dense jungle of vine- 
scrub, though now most of it is under cultivation; and the strange 
thing about it is that the underlying rock is essentially trachyte. 
The trachyte-masses intrude sandstone of a very calcareous nature, 
and are associated with trachyte-tuffs aud were followed by 
eruptions of andesitic basalts. The basalts of the adjoining 
districts are forest-covered, the chief timbers being lronbark 
(E. melanophloia and E . crebra ), and Blue Gum ( E , Ureticornin ), 
We have, therefore, at Fassifern the inverse of the wual order 
of things. Generally the basalts have scrub and the truchytes 
forest, but here the trachytes have scrub and the basalts forest. 

The dense vegetation of the trachytes of the Fassifern Scrub i» 
due to three main causes :— 

1. There is a mixture of soils derived from alkaline trachyte, 
from calcareous sandstone of the Walloon Coal Measures, and 
from the numerous dykes of basalt which intrude.the trachytes. 
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2. Decomposition of the rock is faster than usual, because of 
its rather coal's© texture, the fair average rainfall (30 inches per 
annum), and the abundance of springs in the trachyte area, 

3. Much of the soil is derived from tuffs and breccias 

Absence of scrub on the basalts here is due to the same cause 

as in other western localities, viz., the rainfall is too irregular to 
sustain a scrub in the absence of springs. 

The volcanic rocks of the Fassifern Scrub are all Post-Triasaic 
and probably Post-Cretaceous There seems to have been an old 
series of dolerites anterior to the trachytes, but I have not satisfied 
myfeelf on this point. The remaining links of the sequence, viz.— 
(1) Trachyte, later (2) Andesite, and still later (3) Basalt.—I have 
found satisfactory evidence for. 

All the volcanic rocks of the Fassifern Scrub may be looked 
upon as belonging to the denuded remnant of one great- volcano, 
a fraction of which remains in Mt. French. The latter consists 
of massive columnar trachyte; some of the columns reach a length 
uninterruptedly of some 250 feet. The columns of the North 
Peak are vertical, and this part of the mountain is probably a 
flow. 

To the W.8. W. of Mt. French lies Mt. Edwards, which like* 
wise consists of columnar trachyte. South of Mt. Edwards lie 
th© peaks of Mt. Greville and Mt, Alford, both consisting of 
trachyte aud quartz-trachyte. All these are isolated peaks, the 
plugs of independent denuded volcanoes. On these mountains 
and on the summit of Mt. French the vegetation is of a poor 
forest-type as in the Glass House Mountains. The trees which 
follow the trachytes are Ironbarks (E- cre&raand E . melanophloia) 
and Moreton Bay Ash (E> tesselaris). On the poor, very siliceous 
sandstones which occur west and south-west of the Fassifern 
Scrub, the forest-trees consist of Spotted Gum (E, maculata), Blue 
Gum (E* tereticornis), Ash (E, teetelaris), Wattle (chiefly Acacia 
decurren») } Box (E. hemiphloia), On the richer flats and on hills 
which are cut by dykes, occasional BloodwootU (E. corymbom), 
occasional Dogwood-trees [Jackuonia scoparia), and, near water¬ 
courses, Apples (Angophora intermedia and A. mbvehuina)^ Iron- 
bark (E. crebra), and Callistemon or Bottle-Brush. 
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To the south of the area in which all these trachytic mountains 
occur, and lying between this area and the McPherson Range, 
there are numerous steep peaks, and ridges, and ranges which 
are of rhyolitic composition, according to Mr. Wearne, who has 
shown me beautiful rhyolites and obsidians from this district. 
The rhyolitic mountains comprise the McPherson Range, MC 
Maroon, the Maroon Range, Mt. Barney, and Mt. Toowoonan 
(the last-mentioned may be composed of trachyte). It would 
seem that the period of eruption which gave trachytes in the 
Fassifern District, gave rhyolites in the McPherson Range area. 
Basalts have followed in both areas. 

From Engelsburg, in the Fussifern District, I visited, accom¬ 
panied by Messrs. Wearne, McGrath, and Johns, the Little 
Liverpool Range. We ascended the range along the Old 
Warwick Road, and reached a point between Spicer’s Peak and 
Mt. Mitchell, about 23 miles from Engelsburg. A section show¬ 
ing the structure of the range (not to scale) is given in flg.L 



Fig. 1.—Diagrammatio representation of the formations met with,, In 
ascending the Little Liverpool Bangs along the Old Warwick Road 

The whole range is apparently due to a gigantic trachyte fissujev 
eruption, which has emitted flows of light grey trachyte, sheet® 
of breccia and tuff, dark trachytes aud trachy-andesites. Later 
eruptions of a more localised and leas intense nature emitted 
andesite, which in some places has hurst through the trachyte* i 
Still later, eruptions simultaneous with those which emitted the 
enormous.flows of basalt on the Darling Downs, gave rise to dyke* 
and sills, intruding also the trachyte. These Darling .Downs 
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basalts have been blocked on the east by the fcrachytic range. 
That the focus of the Volcanic activity is near the core of the 
range is seen by beds of breccia containing blocks up to 24 
inches in diameter, occurring half-way up. The forest on the 
breccia-formation consists of (7a<*?^ortna, Blood wood( iF. carymtasa), 
Blue Gum (E> tereticornu), Stringy bark (E> acmenioiden), Tai low- 
wood" ( E '. microcoryg), Moreton Bay Box (fmtema c<mferta\ 
Apple (Angophora subvdutina), Ironbark (E, melanophloia ), and 
Grass-tree ( Xanthorrhma ).* 

•I^he culminating peaks of the range, like Spicer's Peak, Mt. 
Mitchell, Mt. Cordeaux, Mt. Huntley, Mt. Roberts, &c., are 
apparently of trachytio composition; and almost all the eastern 
fall of the range is essentially trachyte, but the western fall and 
the top of the range (excluding the peaks) have considerable 
patches of basalt. I have good reason to believe that the whole 
of the Little Liverpool Range, from Wilson’s Peak to the Rose¬ 
wood District, is mainly trachytic; and that this range is built 
up along a great fault running N.N.W.-S.S.E., following a line 
which, in Triassic and Cretaceous times, played a similar part to 
that probable fault running from Dubbo to Narrabri in New South 
Wales. During Triassic times sedimentation took place mainly 
to the east of this line; during Cretaceous time subsidence took 
place to the west of it, with the result that sedimentation 
took place mainly over this part of the country, in Post- 

* Cretaceous times a great horizontal uplift took place, or 
perhaps, as Sues# would have it, a negative movement of 
thi sea; this was followed by faulting, which led to the 
formation of a trough in which the Ipswich Formation is pre¬ 
served. This trough would be encompassed between two 
faults, A and D, the one, D, separating the subsided area from 
the Brisbane schists, and A» separating the area from the stable 

* or elevated Darling Downs. (Figs. 2 and 3.) Had the downthrow 
ofihe Ipswich Measure! been earlier, we should have expected 
more Cretaceous sediments deposited over the Ipswich Measures. 

* "y; *■ - —- —— —— — ■ — —■ » —*— 

'♦T am indebted to Mr v McGrath for tbs identification of many of the 
forest-tree*. M 
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Cretaceous sediments occur occasionally in the Ipswich Coal 
Measure area, but only as very small localised lenticular patches 
which represent deposits formed in lagoons or river-channels. 
In Cretaceous times the drainage must have been from east to 
west. Further faulting, as between C and D, has led to the 
compression of some parts, leading to the intense folding and 
overthrusting at Ipswich. 

Some processes of this kind must have given rise to the struc¬ 
tures observed between the Brisbane schists and the Darling 
Downs. 

Another point worthy of comment is that, with the exception 
of the Brisbane River, all the watercourses in 8,E. Queensland 
roughly follow the structural lines, such as faults, anticlinal axes, 
Ac, and run N.N. W.-8.S.E. or N.-S., or mote randy N.N.E.- 
8*8. W. Such is the case with the Brisbane and Bremer Rivers 
above Ipswich, the Logan and Albert, Deebing Creek, the Stanley 
River, Ac., &c. These streams aie all subsequent A somewhat 
recent elevatory movement in part of tins area has effected 
certain changes in the drainage; Mr. VVearne informs me that 
old river channels filled with sand and gravel sometimes interrupt 
the working of a coal seam. 

Most of the valley of the Bremer River presents the features 
of mature erosion. Likewise the Teviot Valley is mature, except 
for a small part where it receives Wool lam an Creek and Uridallah 
Creek as tributaries, Here it flows through hilly country, and I 
consider this region to have been slowly and recently elevated, 
river-erosion having kept pace with elevation. It is a strange 
thing, which cannot be explained on other suppositions, that the 
watershed between the Bremer and Teviot is almost in old age, 
whilst all the Teviot's tributaries flow For a short distance through 
rugged billy country, even those which rise in the perfectly mature 
area. It is evident that the Brisbane River is a fairly young 
stream as regards its lower course. It is only just entering upon 
its mature stage; but many of its important tributaries are 
mature. The nature of the beds through which they flow partly 
accounts for this, the tributaries carving their valleys in soft 
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sandstone, the main stream in hard schists. There is an immense 
amount of valuable work to be done in working out the history 
of the drainage of South-eastern Queensland. 

So much for the physiography of the districts around Mt. 
Flinders. The main facts to be gleaned may be summarised as 
follows ; — 

t. Mt. Flinders is an isolated trachytic volcano. 

2. ft rises out of inclined and highly faulted Trias-Jura forma¬ 
tion, which it has broken through. The intense folding observed 
in this belt of country is due to the crushing of the faulted 
portions. 

3. Trachyte becomes more abundant as the south-western 
border of the Ipswich Formation is reached near the New South 
Wales border, viz., in the Little Liverpool Bange. 

4. The trachytes here probably till a gigantic fissure. Evidenoe 
pointing this way was found in the presence, in the trachyte, of 
masses of sandstone altered to quartzite, and often these blocks of 
included quartzite show slickensidcd structure on the surface. 

Detailed Account of Mount Flindaas. 

The main peak of Flinders consists, as show in figs. 4-5, of a plug 
of felspar-porphyry, which is surrounded and’capped by trachytic 
breccias. These occur on the mountain all round the summit at 
a height of 1,800 feet, and the breoeia-zone is marked all round 



Fig. 4 —Sketch-section of Mt. Fig. 5—Sketch-section of Mt. 

Flinders as before erosion. Flinders after erosion. 


by a circlet of large caves. In one of these oaves, on the south 
side of the mountain, fibrous alum tills the joint-cracks, and occurs 
as an excrescence on the rock. This is, probably, because the 
rock (breoeia) is rich in sulphur, which by soma proofs is being 
oxidised, and is reacting with the products of decomposition bf 
the felspar. Eight on top occurs the normal alkaline trachyte. 
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This, as well as breccia, may also be found on all the spurs from 
the main plug. In the immediate vicinity of the mountain occur 
several smaller knobs, which clearly represent remnants of flows 
from the top of Mt. Flinders, which have been isolated by 
streams undermining them by working into the underlying 
breccias.. As the map shows (plan fig, 2), the Flinders Peak is 
surrounded by numerous smaller mounts, such as Ivory’s Knob, 
Mt. Goolman, Mt. Blaine, Stafford’s Knob, Green Knob, 
Mt. Elliott and Dwyer’s Knob. Each of these peaks was an 
independent focus of eruption. 

Ivory’s Knob, as the photograph shows, (Pl.v. fig.l) is a rugged 
pinnacle On examination it was found to consist of breccia made 
up of fragments of trachyte, saudstono, chert, &c., cemented firmly 
by dykes and stockworksof trachyte-lava which had been injected 
into the breccia. Rhyolitic trachytes must have flowed from the 
crater of this volcano, and a remnant of a breccia-sheet, capped 
with a flow of spherulitic obsidian, occurs in Kelly’s paddock, 
Selection 218, Parish of Goolman. 

Stafford’s Knob is simply a plug of rhyolitic trachyte. A little 
tuff occurs near its base. 

Dwyer’s Knob l did not get to, but its structure appears 
identical with that of Stafford’s Knob. 

Mt. Goolman I did not go to, but it appears similar to and 
intermediate in structure between Mt. Flinders and Mt. Blaine. 

All the foregoing have a poor grey soil and wretched forest 
vegetation. 

Mt. Blaine is largely covered with scrub. This is due to the 
fact that this mountain is mainly composed of breccia, covered 
with flows of amygdaloidal andesite. The core is, however, 
trachytic. The andesite and quartas-dacite are merely a basic 
phase of the trachyte, and I could find no evidence to show 
whether they were erupted early or later than the true trachyte. 
The soil of Mt Blaine is brownish, and Pine (CWtomf) 
k a characteristic timber. 

The Green Mountain has a similar conical appearance and 
Wym soil; the vegetation on it is, however, less luxuriant; and, 
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as far as I could judge, its component rocks were breccia and 
dark cegirine trachyte-flows, 

Mt. Elliott and similar smaller cones present close resemblance 
to Green Knob. 

All these plugs may best bo considered as parasitic vents of the 
great volcnno of Flinders. Thin flows from this group must have 
extended six or seveu miles to the west, for isolated remnants 
overlying sandstone with petrified wood, occur near Peak Cross¬ 
ing. Dykes also occur, as on Selections 44 and 47. Basalts 
appear to cap trachyte in places near Peak Crossing, but they 
have been emitted from a different focus of eruption. No true 
basalt occurs on the tops or slopes of the Flinders mountains. 
The trachytes mentioned by ltaruls as occurring between Logan 
Village and Beaudesert, near Walton Station, are probably 
genetically connected with those of Mt. Flinders, which cannot 
be 20 miles distant. 

Between Mt. Flinders and Mt Blaine, near Perrys bouse 
(Selections 103 and 107) numerous faults were noticed in the 
creek banks (Bandy Creek). Sudden changes of dip occur, but 
the dominant direction of dip is west. The abundance of faults 
in this locality is noteworthy (fig.2). 

Supplementary Note *.—In figs. 2-3 f have tried to offer an expla¬ 
nation of the geological structure of South-east Queensland, which 
has metamorphic rocks fringing the coast and the late Mesozoic 
rocks forming a tableland 2,000 feet high inland* On the Darling 
Downs we have the Upper and Lower Cretaceous, and the whole 
Jurassic and Triassic underlying the Tertiary (Pliocene 1) basalt- 
flows. East of the Darling Downs over the Ipswich Formation 
no Cretaceous beds occur, except a few lenticular patches of 
small area, containing a few fossil fishes and fossil plants of fresh¬ 
water origin. These small isolated outliers are always of such 
shape that it is evident that they are deposits formed in lagoons 
and river beds. It is quite possible that they are of Post- 
Cretaceous age. 

It appears, therefore, that in Cretaceous time there was land 
east of the position of the Little Liverpool Range, and sea to the 
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west of it Yet that old sea-area stands now 2,000 feet higher 
than the old land-area. How can we explain this phenomenon *1 
Evidently at the end of the Cretaceous period the Cretaceous sea 
dried up, and its basin was uplifted, the expansion of Triassic 
and Jurassic sediments aiding to bring about vertical uplift. 

Possibly, as the sketch (figs, 2-3) suggests, the Ipswich and 
Walloon Measures participated in the uplift and folding, which, 
however, were greatest over the Downs basin, where sedimenta¬ 
tion was thickest. Why now have we the Walloon coal-measures, 
which, on the Darling Downs, immediately underlie the Creta¬ 
ceous, lying about 2,000 feet lower in the Ipswich area thsn in 
the Downs, and dipping west in under the Darling Downs 1 
Either the Walloon measures are very thick, exceeding 2,000 feet, 
and a considerable thickness has been removed by erosion east of 
the range, or a Post-Cretaceous fault has lowered the whole area 
over which they now outcrop by about 2,000 feet. 

The first hypothesis I object to on the following grounds :— 

, (1) I believe that 2,000 feet is an overestimate of the thickness 
of these beds. 

(2) If this area was land in the Cretaceous, as it appears to 
have been, the slight angle of dip of the beds of the Walloon 
series, and the continuation of apparently the same beds higher 
up in the Darling Downs tableland, and the existence of What 
are looked upon as Cretaceous deposits in patches formed by 
aggradation, are foots implying that the area formed in Cretaceous 
times a lowlying coastal plain fringing Cretaceous sea, and that 
it consequently did not suffer extensive Cretaceous erosion. But 
in early Tertiary times a fault developed and the country west of 
It was progressively raised, and that east of it depressed. Simul¬ 
taneously volcanic outpourings overspread the plains on both 
sides of the fault. Thus we have trachytes, trachyte-tuffs, 
basalts, and andesites capping the Walloon coal-measures in many 
places. These lavas probably commenced to be erupted In Eocene 
times, and have protected the underlying Trias-Jura from Tertiary 
erosion. If Tertiary erosion had been very pronounced, it is 
doubtful whether any Eocene tuffs would have been preserved to 
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toll the tale of volcanic eruptions* Only the plugs of extinct 
volcanoes would have been left* 

Being a low, inland plain, situated between the Paleozoic 
coastal hilly country and the upraised Darling Downs, the 
Ipswich-Fassifern district was protected from extensive Tertiary 
erosion. 

We see, then, that the country east of the Darling Downs has 
probably been depressed by early Tertiary trough-faulting. The 
Jpswieh area was greatly fractured and overthrust* The area 
covered by the Walloon coal-measures subsided in a block, and, 
being practically a broad, belted coastal plain at the outset (in 
the late Cretaceous), and being by progressive subsidence lowered 
to the new base-level before its configuration could be interfered 
with by eastward-flowing streams, it has preserved an old and 
mature appearance which is only disturbed by Tertiary lava- 
domes, and Tertiary folding in the Ipswioh beds. 

Petrology. 

L Pyroclastic Rocks. —In the Little Liverpool Range a trachyte-* 
agglomerate or breccia, with boulders up to many tons in weight, 
is a rock of common occurrence. Basic tuffs and breccias have 
also been observed in places. At Mount Flindew^ahd on the 
slopes of Mt. Blaine considerable areas are covered with a breccia 
intermingled with lava which has m brecoiated structure, having 
swept up fragments of the underlying breccia* Some of the 
breccias are distinctly trachytic, others appear andesitic. 

The lavas interstratified with the breccias on Mt, Flinders and 

A 1 

Mt. Blaine look like the dacites of Bankfoot House in the Glass 
House Mountains. Quartz and oligoolase are common constituents 
in them. Zeolites, pseudobrookite, magnetite, and ilmenite also 1 
occur. In addition, the usual trachyte-felspars, s&nidine and 
anorthoclase, are quite common, and the groundmess is generally 
a dark, often black, cryptocrystalline to glassy lava* frequently > 
with inicrospherulitic structure well developed in it. 

Globulitea, margarifcee, axiolites, crystallites, and spherulitjes f 
are very common structures in these hypohyaline brecoiated lavas, ; 
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The breccias and tuffs contain an abundance of characteristic 
boomerang-shaped, bone-and-knuckle, and dumbbell-shaped glass- 
fragments. 

These pyroclastic rocks were all formed subsequently to the 
period of extrusion of the comendites and trachytes, and at the 
commencement of the andesitic and dacitic eruptions. 

Fl.15. Loc..: Alum Cava, Mt. Flinders. 

Light white to greyish brecciated rock which has bluish stains 
(smaltite) and bright pinkish-red (erythrite) stains due to cobalt. 
In h&ndspecimeu it is seen to be made up of fragments of all sues 
imbedded in an aphanitic groundmass. 

Under the microscope the fine groundmass may be seen to be 
composed of fragments of crystals and raicrolites firmly inter¬ 
locked. Nepheline is an abundant constituent, as is also ortho- 
clase (or anorthoclase). This part of the rock is a tuff. 

On examining the inclusions some are found to consist of tuff 
and breccia, others of cryptoorystalline, pseudospherulitic lava. 
The latter exhibits micropcecilitic fabric; numerous areas which, 
in plain light, seem to be made up of a dense felt of minute 
crystallites, extinguish together; the reason obviously being that 
certain areas which have a felspar-composition but are crowded 
with minute inclusions, have crystallised out either primarily or 
by devitrification. As these areas have consolidated under 
pressure, they do not possess* crystalline outlines, but the 
abundant inclusions present, nevertheless, give them the 
appearance of being divided up into crystals. 

Felspar is the main component of both tuffy and lava-portions. 
Next in amount we have the feebly birefringent to isotropic 
minerals which consist of globulitcs, crystallites, <fec., together 
with areas of felspafchoid. Differentiation between then! is rarely 
possible. Next in abundance we have the nepheline which can 
be recognised as such. It occurs as hexagonal and prismatic 
actions showjing cleavage at 60°, and characteristic refractive 
index and double refraction. Next we have a clear colourless or 
faint bluish mineral with the R.X. of topaz, and a D.R. of about 
O'OSO. It occurs associated with decomposing nepheline and 
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felspar, It sHowb an hexagonal cleavage like nepheline. It is in 
all probability k&tapleite. In still smaller amount we have a 
yellow amorphous mineral which stands in medium relief, and 
has a very low double refraction. This does not show the peg- 
structure of melilite, yet it may be melilite. It may also be 
perhaps eudialite. Cancrinite occurs associated with nepheline 
and katapleite, and is distinguished from the latter by its low 
index of refraction. Complex twinning iH another characteristic 
of the katapleite. Nosean appears also to be present, associated 
with the same decomposition-products. 

This rock contains veins of alum. The alum is derived from 
the decomposition of some mineral like nosoan, or from some 
sulphosilicate like microsomraite. 

From the nature of the contained minerals we must call this 
rook “phonolitic breccia.” 

2. The Trachytes . (a) Comendites.—Rocks belonging to this 

family occur abundantly on Mt. Flinders, Mt. Blaine, and sur¬ 
rounding pinnacles, and on Mt, French and on the Little Liver¬ 
pool Range. The following has been selected for detailed 
description. 

FI. 17. Macroscopically, a fine grained, aphanitic, white rock, 
occurring as gigantic vertical columns extending to the summit 
of Mt. French. 

Microscopic examination : texture, holocrystaliine, raicroorys- 
taltine with orthophyric fabric. Composition: the essential 
minerals are felspar and quartz. The minor constituents comprise 
arfvedsonite, secondary magnetite, peropkite^), chalcedony, and 
tndymite{?). The felspar is chiefly of the isometric or almost 
isometric form, though some is prismatic. It is the most abundant 
mineral, amounting to about 70 % of the rock. It possesses the 
usual properties of sanidine, and is partly idiomorphic and partly 
allotriomorphic. Quartz ooraes next in order of abundance. It 
occurs chiefly in the form of idiomorphio prisms, hexagonal in 
section, and forms about 20 % of the rook, There is also present 
allotriomorphic quartz and chalcedony. The chalcedony occurs 
chiefly as irregular masses infilling cavities which were originally 
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miarolifcic. Each m&s>n has a brownish rim, and a faint yellow 
interior which frequently has a fibrous radial or banded structure. 
The brownish riin has a double refraction of about 0*020, and a 
higher refractive index than Canada balsam, hence probably 
-contains a variety of serpentine. The yellow portion is sometimes 
isotropic, sometimes feebly birqfringent in a spherulitic manner, 
being optically an aggregate of spherulites. Its refractive index 
is higher than that of Canada balsam. It consists undoubtedly 
-of chaleedonic silica and opal. That these secondary minerals 
infill cavities is shown by the fact that the quartz and felspar of 
the rock always present idiomorphic faces towards them. Included 
in the chalcedony masses there frequently occur minute coin¬ 
shaped or hexagonal plates which are perfectly clear, colourless, 
and almost isotropic, and have a very low refractive index. This 
mineral is tridymite, and it occurs also in small amount in other 
parts of the rock. Soda-amphibole amounts to less than 5 %. It 
is of a dull, slaty-green colour, possesses the characteristic amphi- 
bole cleavage, and occurs in allotriomorphic corroded crystals 
which, in general, present straight edges in the cleavage-direc¬ 
tion. The extinction angle with the cleavage on the face b(r : c') 
is 14*. Pleochroism is strong and well marked. On sections 
showing only one cleavage, the pleochroism may be from blue- 
black to green, or from green to yellowish-brown. On sections 
perpendicular to the prism-zone, the colour changes from olive- 
green to opaque blue-black. As a lies near the c x axis, the 
absorption-scheme works out to 

c(deep greenish-blue)>b(olive-green)>a(greeni8h-yeIIow). 
Occasionally small arfvedsonite grains occur together with dusty 
magnetite in the chalcedony masses. 

Ifame : Orthophyric Comendite, 

Soil: this rock yields a poor sandy grey soil. 

Silica percentage: the Si0 2 percentage in this rock was 
estimated and found to be 76*12. 

Closely allied in composition to the comendites are various 
rocks belonging to the orthoj&yres and pantellarites. To these 
classes belong the rooks now fl&out to be described. 
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Fl.l. Loc.; Stafford’s Rock, near Mt. Flinders. 

Handepecimen : reddish-banded rock,. aphanitic and showing 
flow-structure. 

Microscopic texture: microcryatalline phenocrysts are imbedded 
in a microfelsitic ( uric roaphani tic) base, partly isotropic and partly 
birefringent. The texture is minutely hiatal*porphyritic and 
miero-vitrbphyric. The base predominates in amount (perpatic). 
The phenocrysts are microlites of soda-rich sanidine. The clear, 
colourless, and birefringent constituents of the base likewise 
consist of felspar, whereas the yellowish isotropic portion consist* 
of a mixture of crystallites, globulites and glass. A few minute 
tetragonal prisms and bipyramids with very high refractive index 
and birefringence are present. They probably consist of zircon. 

Name: though rhyolitic in general appearance, no quartz is 
visible, so that we cannot say whether the rook is acid or inter¬ 
mediate. It is best called 4< hypohyaiine zircon-bearing felsite fr 
allied to pantellarite. 

FI.2. Loc,; Stafford s Rock. 

Handspecitnen : whitish aphanitic rock with banded structure, 
A few megascopic felspar crystals occur in it. 

Texture—Crystallinity: hypocrystalline. Grain-size very^flne- 
and even-grained base in each band. Fabric; trachyfcic; and 
porphyritic in microcrystalline phenoorysts immersed in a 
cryptocrystalline base 

Composition r the phenocrysts are corroded prisms of sanidine. 
The felspar of the base exists as microlites and crystallites. 
Skeleton-crystals are common. The rest of the base consist* 
chiefly of isotropic material. The refractive index of the globu- 
litic and glassy substance indicates the presence of much quartz. 
A few red specks of limonifce, black grains of magnetite and zircon 
prisms occur. Some bands in this rock are* coarser in grain-size 
than others. 

Name: Trachytic Zircon-felsite, allied to Pantellarite. 

F1.4. Handspeoimen : a dark greenish-black rock looking like 
bottle-glass, which occurs as a flow underlying trachyte-folsite 
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in Kelly's paddock, near Ivory Knob. Much of this rock is 
beautifully spherulitic. 

Microscopically this rock consists of'an isotropic glass, which 
shows beautiful perlitic structure. A few phenocrysts of ortho- 
clase occur in it. These often include albite lamellae in parallel 
intergrowth, and sometimes zircon. 

Name: Perlitic Vitrophyric Trachyte,* or Perlitic Trachyte- 
obsidian. 

The Si0 2 percentage was determined, and found to be 6974, 
so that this glass probably has the pantellarite composition. 

FI. 11. Handspeciinen : a reddish, aphanitic, banded rock 
showing flow-structure; very like Fl.l, and FI.2. 

Microscopic texture: hiatal-porphyritic phenocrysts are seen 
in a microcry stall ine to microspherulitic base. The phenocrysts 
consist of anorthoclase; felspar also forms stellate groups of 
crystallites in the spherulitic base. Most of the base appears to 
have the composition of felspar. Yellowish globulites, a few 
minute green oegirite fragments, some magnetite grains, and 
ilmenite plafcos, and a few xenogenic biotite- and quartz-fragments 
constitute the accessories, which all together form less than 2 % 
4>f the rock. 

The silica percentage was found to be 72%, hence the base 
must contain quartz. 

Name: Microspherulitic Quartz-bearing Soda-Rhyolite, allied 
to Pantellarite. 

F1.9. Loc. : Summit of Mt. Blaine. 

Handspecimen: white, inegascopically porphyritic trachyte. 

Texture*—Crystallinity : holocrysUlline. Grain-size : uneven, 
with serial porphyritic phenocrysts in a microcrystaliine base; 
dopafcie. Fabric : trachytic to orthophyrie, 

Composition: the main constituent is felspar. The phenocrysts 
.vary in size from mediophyric to mediiphyric. Their refractive 
w index is always less than that of Canada balsam. Carlsbad 
twinning is common, but, in addition, we have a shadowy extinc¬ 
tion due to the interlamellation of two different felspars, and to 



86 GROLOay OF mt. funders and fabsifrrn districts, q., 

ulfcramicroscopic twinning, chiefly the latter. The phenocryst* 
frequently show an orthopinacoidal parting, and a corrosion-rim 
of heterogeneous composition, Two cleavages occur, and are, in 
some crystals or in parts of certain crystals, quite rectangular, in 
others not rectangular, The latter portions frequently exhibit 
distinct albite twinning, and have a higher refractive index than 
the others. They consist of albite or a variety of anorthoclase 
near albite. This kind of felspar frequently forms a rira round 
the sanidine-like variety. The extinction of the sanidine-like 
felspar is 11°. We have, therefore, three closely related felspars, 
often mutually intergrown : (1) soda-orthoclase, (*2) mierocline- 
microperthite (anorthoclase), and (3) albite. These three felspars 
commenced to form at the same time, but the excess of soda in 
the magma probably led the albite to continue to form after the 
others finished. The felspar of the base has the refractive index 
of albite. Generally speaking, the microlites of nephilinitoid 
habit have the properties of anorthoclase, and those of prismatic 
habit the characters of albite. Borne of the phenocrysts show 
incipient decomposition to kaolin and a clear isotropic material 
like analcite. The other minerals observed in the slide are; 

(a) magnetite in idiomorphic grains, forming about 2 % to 3 %, 

(b) zircon in idiomorphic prisms (acicular), forming less than 1 %* 
and (c) minute grains of a greenish pyroxene and of a yellowish 
mineral which is probably wohlerite or eucolite, and also a few 
specks of deep blue pleochroic riebeckite. 

Name : Soda-Trachyte, near Orthophyre. 

FI.14. Mandspecimen : porpbyritic white trachyte occurring: 
near FI. 13, and forming an older flow. 

Texture: porphyritic-hiatal with cryptocrystalline base, partly 
pseudospherulitic (strahlenkbrnig), in part pilotaxitic. 

Composition : the most abundant components are felspar and 
isotropic or nearly isotropic base. In addition a little magnetite* 
acmite and rutile are present. The felspar is of two generations. 
The first generation, that of the plienocrysts, consists of a soda- 
rich variety of orfchoclase which sometimes includes lamellae of 
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albite. The phenocryste may be idiomorpluc, or corroded, or 
allotriomorphic. Several bundles of phenocryats occur which are 
inclusions of a medium-grained bostonitic rock consisting wholly 
of felspar There is no proper corrosion*rim round any of them, 
yet some have been rounded, and strands of base have filled 
hollows formed by corrosion. v The extinction angle varies from 
4° to 8°, and the cleavage is rectangular. Twinning is wholly on 
the Carlsbad plan, and only the faintest traces of shadowy extinc- 
tion are seen in some. The form of the felspars is orthorhombic. 
Evidently the phenocrysts and groupings of phenocryats are 
derived from some previously consolidated bostoniteor lestiwarite. 
The fabric of the groupings approaches that of lestiwarite, but 
the crystals are not wholly allotriomorphic as in many lestiwaritcs. 
The felspar crystals of the base are minute needle-shaped micro- 
lites which are doubly refracting, and still finer crystallites which 
are practically inotropic. These minute needles can he seen with 
the high power in non-polarised light. The whole inass exhibits 
a faint shadowy, pseudospherulitic extinction when the nicolsare 
crossed. A cloudy grey, practically isotropic, base exists inter- 
stitially between the fine needles; this may consist of still finer 
crystallites and globulites of felspar, with or without either cryp- 
fcocrystalline quartz or some felspathoid. As the rock is slightly 
decomposed, staining tests are not of much use, and, the SiO a 
percentage not having been determined, the exact composition of 
this groundmass must remain unknown for the present. The 
acmite is greenish-yellow and feebly pleocluoic as in the trachyte 
from the summit of Mt. Flinders. It is very sparingly repre¬ 
sented. Magnetite occurs in idiomorphic corroded grains, also 
in tninute amount. Minute violet grains of a highly refracting 
and doubly refracting mineral also occur very sparingly. These 
are probably a titanium mineral allied to rutile. 

Name : Paeudoapherulitic Trachyte-Porphyry. 

FI. 16. Loc.: Mount Flinders, east side, forming the main mass 
of the mountain. 

Handspocimen : porphyritio light-ooloured whitish trachyte. 
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Texture holocrystalline, hiatal-porphyritic,wifch phaneric pheno- 
crysts in an apbanitic cryptocrystalline base. The rook is 
perpatic, the phenoorysts forming less than 10 per cent. With 
the high power, the base is resolved into microlites and orystallite# 
having a trachytic fabric. 

Component minerals : the chief constituent is felspar. The 
phenoorysts consist of felspar, with glassy inclusions. The extinc¬ 
tion angle makes 9° to 10° with the composition-plane of the 
Carlsbad twins, and the extinction is somewhat shadowy. Small 
lamellae of albite occur in some. Cross-cracking, as in sanidine, 
is universal. These characters point to the felspar being soda- 
sanidine or anorthoclase. The crystals are irregular in outline, 
some or other of the faces being always mutilated. Sometimes 
they occur in a group, and often they are corroded. These 
features suggest that they are torn out of a previously consolidated 
rock, as in PI. 14. Orthoclase and anorthoclase form the bulk of 
the base. They occur in the form of stunted laths and squares 
(sections of square prisms); they show shadowy and almost 
straight extinction and Carlsbad twinning. Other miuerals occur 
only in minute amount, and consist of (1) minute needles of 
legirine-augita; (2) irregular grains of magnetite; (3) granules of 
hematite and reddish iron-ores. There is also a little interstitial 
isotropic material, and some interstitial birefringent colourless 
matter is also present. This may be chalcedonic silica. 

Analysis: the chemical composition of the rook was^ 
determined. 



Per cent . 

Mol. 

SiO,. 

. 69*32 

1*166 

.. 

. 16*06 

0*168 

Fe^Oji .. 


0*009 

FeO. 

. 0-88 

0018 

MgO. 

. 0*06 

0*001 

CaO. 

. 0*31 

0*008 

Na a O. 


0*097 

K 9 0<. 

. 4*23 

0*045 


. 1*09 

__ 

Tib a . 

. 0*62 

0*008 


100 00 



* dome impurity accidentally got iuto4he alkali, hence the N* a 0wae 
estimated by difference. 
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The analysis computed in accordance with the American 
ay stem gives the following norm— 



Per oent. 


Per cent 

Quartz. 

. 17*58 

Magnetite. 

. Fie 

Orthoolase. 

. 25*02 

Ilmenite. 

. 1-82 

Alblte. 

. 50*8.8 n 

Hosmatite. 


Anorthite.. 

. 1 *35 

Water. 

. F09 

Corundum. 

. 1*12 




The rock therefore falls in Classi., Subclass i., Order 4, Rang 1, 


Subrang 4. 

Magmatic name r Kallerudose. 
Name; Porphyritie Soda-Trachyte. 


FI. 12. A dark grey rock containing white fragments of 
trachyte-porphyry. The dark portion is a microoryptocrystalline 
to glassy lava which, under the high power, is seen to consist 
partly of crystallites, globulites, margarites and spherulitic tufts 
of crystallites. 

The phenocrysts are idiomorphic and somewhat corroded. 
They are interesting as exhibiting in an excellent way the cause 
of the shadowy extinction of anorthoclatie. Some crystals are 
'Composed of orthoolase and albit-e in parallel growth, each felspar 
being quite distinct. Others, in which the iutergrowth is finer, 
must be classed as microperthite. In others again the extinction 
of the felspars is shadowy, but there is no evidence of intergrowth 
until the crystal is turned almost to the position of extinction, 
when it becomes faintly cross hatched. Doubtlessly the shadowy 
extinction of anorthoclase, whether primary or induced by strain, 
is due to the interlamellation of two felspars and ultramicroscopic 
twinning in the plagioclase component. 

All the rocks hitherto discussed are decidedly acid. They yield 
poor sandy grey soils. 

2. Trachytes—(b) The True Trachytes. 

FLA* Lava from the summit of Mt. Flinders. 

Handspeoimen: greenish-grey rock, mottled like “mackerel 
*ky,” and consisting of dark greenish areas intergrown with light 
greenish areas. Macroscopically very fine-grained. 
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Microscopic structure.—Texture, a. Crystallinity : holocrys- 
talline. 6. Grain-size : rather even-grained, microcrystalline, with 
h few small phenocrysts. c, Fabric : trachytic, with well-marked 
flow-arrangement. 

Mineral Composition.—The rock is composed essentially of 
felspar and fcgirine-augifce, with magnetite, apatite, and a little 
fluorite present as accessories, and some reddish iron-ore and 
brownish serpentine as decomposition-products. The felspar 
consists entirely of lath-shaped mierolites (of tabular and pris¬ 
matic habits), some of which show Carlsbad twinning. The com¬ 
position-plane is in the direction of the length of the laths. The 
extinction is almost straight in sections parallel to n(100), and in 
sections parallel to 6(010) the extinction angle varies from nearly 
straight in the direction of the c axis to about 12° on the edge 
be. Extinction is, however, usually shadowy, a feature due either 
to strain induced by close packing of the mierolites, or more pro¬ 
bably to ultramicroscopic twinning. The glassy clearness of 
sanidine, and the cross-cracking parallel toa(IOO) are character¬ 
istic properties. The cleavage parallel to c(001) is good. With 
some difficulty the following optical properties were determined 
by the aid of the selenite plate; a and c are closely approximated 
so that the felspar is nearly uniaxial. It is optically negative 
(Bx a ^a)- The birefringence-colours of the felspar and the 
selenite plate add when the a of the plate is inserted in the long 
direction of the laths, and subtract when inserted transversely. 
The prisms and tables are elongated on the face c along the a 
axis, and the tables are tabular on b. These properties fix the 
felspar as being a sotla-orlhoclase or anorthoclase. 

The ferromagnesisn mineral is in the form of minute greenish 
rods and grains, abundantly distributed in the dark patches of 
the rock, there forming ophitic or pcecilitic aggregates; and it 
also occurs as the nucleus of small phenoorysts, whose outer zone 
is a yellowish, feebly pleochroic acniite. The greenish pyroxene has 
the pleochroism: a dark sea green, b light leek-green, c yellowish- 
green, and absorption-scheme a^>bWhen a selenite plate is 
introduced in the direction of the length of the crystals, the 
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polarisation-colour is raised; hence a=«*c'; this was also found to 
be the acute bisectrix, hence the mineral is optically negative. 
The green pyroxene is undoubtedly (vyirine. In the phenocrysts 
it is surrounded by a rim of yellowish or brownish nonpleochroic 
acmite with rather similar optica) properties. The double refrac¬ 
tion of the segirine is about 0*050. Incipient decomposition to a 
brownish serpentine and to ferrite, with the occasional appear¬ 
ance of hornhlendic cleavage, was noticed in the acmite. 

Colourless, isotropic areas were noticed. Their refractive index 
was very low, and they probably consist of nosean decomposing 
to analcite and zeolites. Some nosean aggregates have been 
completely replaced by zeolites (natrolito and thomsonite). 

Magnetite occurs in idiomorphic grains. Apatite occurs in 
stout acicular prisms interpenetrating both the pyroxene and 
felspar. Fluorite occurs in irregular grains, or aggregates of 
grains, known by their low refractive index, faint yellow or violet 
colour, and their isotropism. There are also a few grains of a 
bright yellow allotriomorphic mineral with high refractive index 
and low double refraction, probably eucolita . 

Leaving out of consideration minor constituents, felspar forms 
practically two-thirds, and pyroxene one-third, of the total bulk 
of the rock. 

Name : originally this was a nosean-bearing mgirine-anortho- 
clase-trachyte. 

Chemical Composition ; 


810 . . 

Per cent. 

. 60*68 
. 18*00 

Mol. 

1*010 

0*177 

Norm: 



. 3*05 

0*019 

Quartz. .. 

. 1*60 


. 1*38 

0019 

(irthoclase. 

. 40-69 

MnO. 

. 004) 

0 002 

Albite. 

. 42*44 

HiO.OoO. 

. 0*07 f 

Anorthite. 

. 6*39 

MgO. 

0*23 

0-006 

Diopside... 

. 1*68 

0*0. 

. 1*74 

0*030 

Magnotite. 

. 2*09 

K*0. 

. 6*87 

0*073 

llraenite.,..,*. 

. 1 *52 

Na*0. 

. 5‘0J 

0*081 

Haematite.. 

. 1 ‘60 

(at 100°O). 

. 0*99/ 


Water...,.. 

1 *89 

H.O(above 100” C) 
Tib,. 

. 090/ 

. 0*83 

0*106 

0*010 

Sum. 

- 99*70 

Sum. 


99*75 
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Chemical classification : Class i., Order 5, Rang 2, Subrang 3* 
Magmatic name: Pulaskose. 

FL13. Loc.: one of the northern foothills of Mt. Flinders. 

It overlies the light-coloured trachytes, and is probably the last 
flow. 

Hand specimen : dark aphanttic rock with the characteristic 
fracture and aspect of the andesitic and phonolitic trachytes(even 
fracture). 

Texture: holocrystalline, microcrystaliine,even-grained; fabric 
intermediate between typical trachytic and typical pilotaxitic. 

Composition: felspar forms about 75%, segirine 20%, and 
magnetite 5 %. The felspar consists chiefly of acicular microlites, 
but partly also of allotriomorphic grains. Carlsbad twinning is 
frequent; albite twinning occurs occasionally, and shadowy extinc¬ 
tion from crowding or ultramicroscopio twinning is very frequent. 
The refractive index is almost that of Canada balsam. These 
properties indicate that the felspar is chiefly anorthociase (soda- 
microeline 1), but true soda-orthoc ase and true albite are present 
in smaller amount. The segirine is not quite fresh, being some¬ 
times in an incipient stage of decomposition to chlorite, and shows 
a tendency to develop uralitio cleavage. The pleochroistn is not 
very strong, being a (near c') bluish-green, b brownish-green, and 
C yellowish-green; and absorption a>b>C. The extinction angle 
is about 3* behind. The double refraction is 0 050. It is, there¬ 
fore, an segirine-augite. Magnetite is abundant in rounded 
grains. A colourless, dull grey mineral, with low double refrac¬ 
tion and a refractive index slightly above Canada balsam, occurs •,< 
interstitiully between the elspar, and is probably nepheline. 

Order of consolidation; the felspar is studded with 
included rods of segirine The magnetite is corroded; Mspar? 
frequently penetrates a&girtte in an ophitic manner. The order 
therefore appears to be— 

Magnetite —-- 

jEgirine ——*--— 7 -- * 

Felspar (idiomorphic variety) ....— 

Felspar (allotriomorphic)- 

Nepheline , —- —. 
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Name: Phonoliiic JEgirine-Trachyte. 


Chemical composition : 



Per cent. 

Mol. 



SiO*. 

56*78 

0*946 



Al.O, . 

14*47 

0-142 



F«.O a . 

2-80 

0*018 

Norm: 


FeO .. 

6*06 

0*084 

Orthoclaee . 

. 26*69 

MgO .. 

0*34 

0 008 

Alblte.. 

35*11 

0*0. 

2 47 

0*045 

Nepheline.. 

7*67 

N* fl 0 . 

8*67 

0140 

Acmite . 

. 8*32 

k 9 o . 

4*51 

0*048 

Sodium Metagilioate . 

. 3*42 

H*0(at 100°). 

0*56 


Diopside . 

. 11*00 

H 2 0(above 100° )., 

1*70 


Olivine. 

2*74 

Ti0 3 . 

2*00 

0*025 

Ilmenite. 

. 3*80 

NiO...... 

0*05 

0*001 

Water. 

. 2*26 

MnO. 

tr. 




Sum. 

. 100*40 





Chemical classification : Class ii., Order 5, Rang 1, Subrang 4. 

Magmatic name: Umptekose. 

F1.22. Loc.: Little Liverpool Range. 

Handspeciraen : a dark greenish-black, utterly aphanitic rock, 
very abundant on the eastern fall of the Little Liverpool Range. 
This rock passes into a miorocrystalline rock similar to the 
trachy-andesites of the Warrumbungle Mountains, and F1.13, 
Mt. Flinders. Only the aphanitic variety was collected. 

Texture: microcryptocrystalline, perpatic; the base being 
barely resolved with the high power. There seems to be little or 
no glass. 

Composition: a few microscopic phenoorysts, visible with the 
low power, consist of sanidine-like felspar. The base consists of 
an even-grained mixture of sanidine or anorthoclase in lath¬ 
shaped microlites; idiom orphic grains of greenish-brown, strongly 
pleochroio eegirine augite; minute idiomorphio magnetite grains, 
and 'cryptocrystalline interstitial matter. The fabric is traohytic. 

Name: -®girine*Trachyte, dark variety allied to Trachy- 
andesite. 
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Soil: this rook yields a good soil, rich in magnetite which 
collects as black saud in the streamlets after rain. 

PI.24. Loo.: Governor’s Rock, top of Little Liverpool Range. 

Handspeoiraen : somewhat decomposed, reddish, trachytic 
rock. 

Texture : even-grained; micro- to cryptocry stall ine with pilo- 
taxitio fabric. 

Composition ; the felspars are anorthoclase and oligoclase in 
equanfc and acicular micro] i tea, The base is decomposed and 
kaolinised. The original soda-am phi bole is decomposed to red 
iron-ore, which is left in ophitic (mossy) aggregates. 

Name: Oligoclase-Trachyte. 

Soil: sandy and poor, This formation covers a considerable 
area on the range. 

FI 19. Loc.: various places south of Engelsburg. 

Porous (miarolitic) coarse-grained grey rock in handspeoimen, 
not unlike some specimens of Gib syenite-pegmatite (bowralite). 
The rock, on account of its porous nature, is very difficult to 
section. The slice examined was greatly broken up, yet sufficient 
portions retained cohesion bo as to show structure and composition. 

Texture—Crystallinity; holocrystallirie. Granularity; medium, 
uneven, serial porphyritic, persemic. Fabric: hypidioraorphio- 
granular. 

Tt appears like a coarse-grained rock, but in the interstices, 
between the idiotnorphic large crystals, are smaller crystals of 
hypidiomorphic or allotriomorphic outlines. 

Composition : the large crystals forming the main bulk of the 
rock are idiomorphic, and belong to two felspar-species, (1) oligo.r , 
claw known by its refractive index slightly above that of Canada 
balsam, and double refraction slightly higher than orthoclase; 
and (2) anorthoclase. 

The oligoclase exhibits carlsbad, albite and baveno twinning; 
and also beautiful mechanical and optical zoning, the former due 
to bands of dusty material and minute sagenitic rutile needles, 
arranged parallel to the outlines of the crystals; the latter kind 
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of zoning is less universal, and not of such constant character. 
It is due to the interlamellation of two or more kinds of felspar 
in the same crystal, the more acid zone being usually exterior, 
extinguinhing practically straight, and the more basic zone 
interior, extinguishing at 5°, Occasionally the core and the 
outermost zone are identical in composition, and more acid than 
an intermediate zone. The more acid zones consist of orthoclase 
or anorthoclase, and in rare cases of albite. The second type of 
phenocrysfc behaves like orthoclase, but exhibits shadowy extinc¬ 
tion and sometimes very feeble polysy tithe tic twinning. It, too, 
possesses mechanical zoning. It is evidently anorthoclase. 

All the phenoerysts are crowded with inclusions of sagenitic, 
greenish to colourless, rutile needles. Some of the smaller inter¬ 
stitial needles behave like orthoclase but are probably a soda-rich 
variety. Others consist of light green or greenish-yellow, faintly 
pleoehroic augifce-acmifce which is also full of rutile inclusions, 
and is decomposing to chlorite. The augite-acrnite is almost 
idiomorphic; its extinction angle is fairly high, approaching that 
of diopside; and it frequently has developed a hornblendie 
cleavage (uralitic decomposition). A development of secondary 
arfvedsonite round the augite-acrnite is frequently distinct, and 
is another point of affinity with bowralite (Mawson). The 
arfvedsonifce is much more sparing. It occurs in allotriomorphic 
patches enveloping augite, and is also seen in irregular cavities 
associated with quartz, when it is probably formed in the pneu- 
matolytic period of consolidation. Allotriomorphic ilmeuite also 
occurs interstitially; it is largely decomposed to leucoxene. 
Strands and grains of chlorito and kaolin-like decomposition- 
products are in evidence between the crystals of ferromagnesian 
mineral. A little iron-ore is also present. 

Marne: Arfvedsonite-bearing Syenite-Pegmatite allied to 
Bowralite. 

Note: this rock occurs in large bodies, not small veins. The 
exact field-relations have not been worked out. It decomposes, 
producing red or brown rich soil which supports luxuriant scrub. 
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Chemical Composition : 



Per cent. 

Mol. 

Norm: 

SiO a . 

. 62*25 

1*036 

Quarts. 

. 2‘84 

ai 4 o 3 . 

. 15*49 

0*152 

Orthoolase....... 

. 15*57 

Fe,O a . 

. 5*44 

0*034 

Albite. 

. 64*96 

FeO. 

. 015 

0*002 

Acmifce. 

. 3*70 

MgO. 

. 0*84 

0*021 

Diopside. 

. 2*16 

CaO. 

. 1-82 

0 082 

Htematite.. 

. 4-16 

Na a O. 

. 8-18 

0*132 

Hypersthene. 

. 1 *10 

K a O. 

. 2*57 

0*028 

Ilmenite . 

. 0*46 

H a O. 

. 1 *26 


Sphene. 

. 4*31 

TiO Q . 

. 1-85 

0*024 

Water. 

.„. 1*26 


90*85 100*04 


Chemical classification : Class ii., Order 5, Bang 1, Subrang 4* 

Magmatic name: Umptekose. 

FI.20. Loc.: The Elbow, Old Warwick Road, Little Liverpool 
Range. 

Handspecimen ; dark greenish-black, vitreous rock. 

Texture : heinicry stall ine, with microlitie pbenocrysts in a* 
glassy base. The fabric is hyalopilitic. 

Composition ; the microlites consist chiefly of Hanidine (perhape 
anorthoclase). Sparingly represented we have minute idiomorphic 
grains of greenish, faintly pleochroic aegirine-augite; black idio- 
morphic grains of magnetite, and a little ilmenitej also a few rod* 
of zircon. The rest of the rock consists of a cloudy yellowish 
glass, which, from its frequent display of feeble polarisation, i* 
probably undergoing perlitic devitrification. 

Name : Vitrophyric Trachyte. 

Note.—This rock was obtained beneath a sheet of basalt, over- 
lying which there is a trachyte capping. The basalt is probably 
a sill, for it seems to diminish in grain-size towards the borders., 

FI.27. Loc.: Little Liverpo6l Range, eastern slope, on Old 

Warwick Road, at an elevation of 2,000 feet. 

Handspecimen: a brownish-grey rock, with suboonohoidal 
fracture, and consisting of white felspar masses in star-like* 
groupings, embraced in a brownish matrix. 
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Texture: almost holocrystalline, uneven-grained, consisting of 
crystals of various sizes (all microscopic) ranging down to 
interstitial isotropic matter. The fabric is a variety of 
pilotaxitic, very close to panidiomorphic-granular. 

Composition : the main constituent is felspar, the crystals of 
which exhibit shadowy extinction, and Carlslmd twinning. The 
refractive index is very slightly below that of Canada balsam. 
The felspars are mostly tabular in habit, and almost idiomorphic, 
fitting beautifully into one another hs in a mosaic. They consist 
ohiefly of anorthoelase, but a little albito and oligoclase appear to 
be present also. Baveno and Manebach twinning* are present 
in some crystals. 

Pyroxene is wholly absent, but a yellow mineral takes its 
place. This mineral is pleochroie from greenish-yellow to honey- 
yellow; it has a high refractive index, and a medium double 
refraction (about 0’018). ft appears to be optically positive. 
Complex twinning is occasionally seen in it, and extinction is 
straight with the cleavage. It is sometimes stained with yellowish 
or brownish decomposition-products. Some of the small grains 
are square, and exhibit rectangular cleavage; others seem to have 
pyramidal terminations. It is probably a tetragonal mineral, 
isotropic sections being met with. One of its most remarkable 
properties is, that numerous individual grains of it lying within 
certain areas are optically continuous so that the felspar is 
ophitically embraced in it. In optical properties this mineral is 
nearest to meliphanite. Mr. Wright, Assistant Demonstrator 
in Chemistry at the University, has found beryllium in the rock; 
but in other respects, as, for example, the high TiO a , the rock- 
compomtiou would indicate that this mineral must belong to the 
lavenite group. There is no other mineral present which is rich 
in titanium; hence in this unknown mineral we must include the 
following molecules as determined from the norm: acmite 5*08, 
hypersthene 0*20, titanite 412, ilmenite 0*15. 

Another yellowish-brown mineral present in the rock exhibits 
no pleochroism, and shows sometimes a fibrous radial structure. 
It is almost isotropic and appears to be chalcedony. Hematite 



98 (iKOLOGV Of MT. FUV0KR8 AND FASSIFKKlV DISTRICTS, Q. t 

is fairly plentiful, and appears to be secondary after cubes of 
magnetite. Chloritic and serpentiuous decomposition-products 
occur more sparingly, and a little interstitial fluorite seems present. 

The peculiar texture and composition of this rock iudieate that 
it consolidated under the influence of pneum&tolytic action. It 
forms a dyke in trachyte-tuils. 

Name : Panidiomorphie Soda-Trachyte. 

ChemicalC oinposition : 



For cent. 

Mol. 



SiO.,. 

. (55*09 

1*085 

Norm: 


Al.O,. 

. 14*43 

0*141 

Quartz .. 

. 10*32 

*v> ; , . 

. 3 ~2I 

0*020 

Orthoolase... 

..... 18*90 

FeO. 

. 013 

oo'ot 

Albite. 

. 56-07 

MgO. 

. 010 

0*002 

Aomite. 

.. .. 5 08 

CaO. 

. t*IS 

0*021 

Hypcruthene . .. 

0*20' 

Na a O. 

. 7*2(5 

o-n$ 

Haematite. 

. ) *44 

K,0 . 

. 3-24 

0*034 

Titanite.. . 

... 4*12 

H„0. 

. 2 42 


Ilmen ite... 

. 0*15 

TiO.^. 

. 2*50 

0*031 

Water. 

. a-42 


99 60 





Chemical classification : Class i., Order 5, Kang 1, Subrang 4. 

Magmatic name : Umptekose. 

Kote.—This rock will be further investigated when more and 
better material are obtained. The unknown mineral appears to be 
quite a new one. 

3, The Andeeites . 

FI.23. Loc.: near Hotel Reserve, Little Liverpool Range. 

Dark vesicular andesite containing white, decomposing plagio* 
clase pbenoorysts which fall out in grinding the section. 

Texture: holocrystalline, perhaps hypocrystalline, Fine¬ 
grained, with medium to coarse phenocryuts. Serial porpbyritic, 
dopatic. Fabrio, pilotaxitic intersertal. 

Composition: the felspar phenocrysts consist of andesine; 
felspar forms the main constituent of the rock. The snialler 
crystals are mostly andesine, but some are distinctly, oligoclase 
and albite. The andesine and oligoclase exhibit Carlsbad and 
albito twinning. Habit, tabular aftd prismatic, lath-shaped 1 






















BY U. I. .TEN8EN. 


99 


sections abundant. Some oligoclase crystals are nicely zoned. 
•Optical zoning is most prevalent. Some are mechanically zoned, 
and outside the dusty zone of inclusions there is a border of anor- 
thoclase. In one corner of the slide is seen an aggregate of large 
oligoclase phenocrysts which, in unpolarised light, appear a homo¬ 
geneous mass of felspar studded with inclusions of iron-ore and 
decomposition-products, but which, between crossed nicols, is 
resolved into a cluster (xenolith of the same magma). Its 
appearance is very like that described by me in these Proceedings 
for 1907 (pp.611, 612, and Plate xxxih, fig.3), 

Acicular crystals of a variety of hornblende have been present, 
but have only left their traces in masses of secondary magnetite. 
A little ilmenite and primary magnetite are present. Apatite is 
sparingly represented in minute needles. Kaolin and oilier dusty 
decomposition-products are abundant, and secondary analcite 
appears also to occur in the base. 

If the yellowish isotropic material he not ail the result of 
decomposition, a yellowish glassy base is present. 

Name : Andesite. 

Other s|*ecimens from the same spot are rich in specks of 
chloritoidn, allophane, and delessite of beautiful blue and green 
colours. 

Soil : black and fertile. 

FI,25. Loo.: dyke in trachyte-tuff near Anderson’s, Little 
Liverpool Bange. 

Fine-grained, greenish, aphanitic rock which has a greasy 
lustre, and metallic ring like phonolite. 

Texture: holomicrocrystalime, porphyritic in a few microscopic, 
rarely phaneric, phenocrysts; perpatic, with even-grained trachytic 

b«we- . 

Composition : the main constituent is felspar. The felspar 
phenocrysts consist of an acid andesine in idiomorphic, sometimes 
corroded phenocrysts. Carlsbad, albite, and pericline twinning 
Are shown. The habit of the phenocrysts is tabular. The 
smaller felspar laths of the base consist of andesine, oligoclase, 
And perhaps anorthocl&se, showing H Carlsbad or albite twinning. 
Manebach twinning has been noted in some cases. 
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Augite U next in importance, constituting perhaps 10 % of the 
rock. It is of a light greenish, almost non-pleoehroic variety, and 
occurs in idiomorphic, hut slightly corroded, square prisms. The 
faces a (100), m (110), and c (00 i) appear to be well developed, and 
6(010) not so well developed. The prismatic cleavage is poor, 
but a marked cleavage parallel to a (100) exists in many crystals, 
and a parting parallel to c occurs also. Extinction angle t : c 
about 4o°, Optically -f T \ A twinning parallel to a dome, pro* 
bably(lOl), is well marked; contact twins, tw. pi. a sometimes 
occur, and a poly synthetic twinning parallel to a occurs in other 
crystals. This kind of twinning may he due to decomposition, 
for most of the augite is developing a hornblendio cleavage. 
Zonal bunding occurs. The properties determined point to an 
augite lying between true augite and jegirine-augite. The double 
refraction is ordy 0 024, near that of diopside. Inclusions of a 
yellow, feebly birefringent mineral occur as rounded masses in 
the core of some aygite crystals. The refractive index of these 
inclusions is high. They may consist of a variety of allanite. 
Magnetite occurs in fair amount (up to 5 %) as idiomorphic 
grains. Apatite occurs as stunted rods and long needles pene¬ 
trating both felspar and augite. Decomposition-products, such 
us red-iron ores, chloride staining, kaolin, etc., from alteration of 
augite and felspar, occur in large amount. No nepheline seems- 
to he present. 

Name : Alkaline Augite*Andesite. 

Order of consolidation : 

1. Magnetite - 

2, Augite (1st gen.) -—- 

4. Felspar (1st gen.) —...— 

5. Augite (2nd gen.) ... 

6. Felspar (2nd gen.) —..—- 

4. The liamltn . 

Basalts abound on the Darling Downs tableland, to the west 
of the Little Liverpool Range. Basaltic eminences also occur 
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east of the Range, and on top of it. The basalts are typical, 
normal olivine basalts. In addition, great areas of country 
between the Fassifern district and the Birnam Range, near Beau- 
desert, are covered with coarse-grained dolerites which closely 
resemble the gabbros of the IVA guitar Range, north of Ipswich. 
These dolerites represent sills intruded into tuffy sandstones of 
Trias-Jura age. One of them (Fl.lM) is selected for description. 

FI. 21. Dark, coarse-grained gahbroie rock occurring as 
xenoliths in a decomposed dolerite-laccolite near Milora State 
School. The xenoliths are of the same magma as the main rock. 
These rocks are probably older than the trachyte-series. 

Texture; holocrystalline, coarse and uneven-grained, magno- 
phyric. Hypidiomorphic granular fabric. The rock looks fresh 
in hantlspecimen, and is very hard to break; but the abundance 
of zeolites in the section shows that it is somewhat decomposed. 

Composition—Felspar : some of the more decomposed crystals 
have the composition of anorthite (extinction angle 45°), hut 
other fresher crystals (one of which showed symmetrical Carlsbad 
and alhite twinning) have an extinction angle of about 2V in 
symmetrical sections, indicating labradorite. The decomposing 
anorthite crystals contain strands and irregular masses of analcite; 
they are probably only altered labradorite. Analcite is abundant, 
amounting to probably 10% of the rook in area. Home of it 
appears primary, just as in the Prospect dolerite, and shows 
crystalline outlines. Anomalous double refraction sometimes 
occurs in it. The felspars possess Carlsbad, albtte, and sometimes 
pericline twinning. The zeolites, fchomsoiiite, mesolite, and 
natroiite, all occur in fibrous radial aggregates associated with 
analcite. Sericite also occurs. These are all decomposition- 
products of the felspar. 

Augite occurs in hypidiomorphic crystals of a light brownish 
colour inclining to salmon-pink. The extinction angle is about 
46*, but in some crystals undergoing uralitic decomposition and 
developing hornblendic cleavage it is only about 20°. The augite 
is studded with idiomorphic magnetite inclusions. It appears 
somewhat titaniferous. 
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Minor constituents ; ilmenite and titaniferous magnetite occur 
in about equal proportions. Red iron-ores secondary after augite, 
magnetite, and ilmenite also occur, A little serpentine and 
leucoxene have also been noticed. Olivine has not been present 
in the rock at all. 

Name : it is clearly an altered soda- and titanium-rich augite 
analcite gabbro, and the weathered doleritic matrix must be 
looked upon as a hypabyssal analcite-dolerite without olivine. 
Near Tesohenite. 

Boil : rich brown and black soils. 

Note : by the inclusions of one mineral in another, the order 
of consolidation is found to be— 

1. Magnetite and ilmenite - 

2. Augite - - 

3. Felspar . - .—. 

4. Analcite . ■■■ -- 

Apatite is wholly absent, a rare thing in this rock-type. 

BtJMMAUy. 

The Flinders volcanic rocks present the following peculiarities; 
], They are nearly all intermediate, approaching phonolitic 
rocks in chemical and mineralogical composition. 

2. They have partially crystallised at a depth before further 

earth-movements caused their refnsion and expulsion; hence the 
coarsely crystalline xenoliths occurring in them, ' 

3, They invariably contain pneumatolytic minerals, e.g., arfved- 
sonite, zircon, rutile, etc. 

The Fassifern alkaline volcanic rooks have ihe following* 
features:— 

1. They vary in basicity, from the most acid to the most basic, 
ranging from comendites to what are practically ali-basalts 
(alkaline basalts). 

2. Xenolitlm due to inclusion of partially consolidated portions 
of the same magma occur in both acid and basic rock-species. 

3. Evidences of pneumatolyais are abundant; in the commoner 
rocks they are met with in the minerals zircon, rutile, arfved- 
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eonite and fluorite; and amongst the rarer rocks we get pegmatites 
carrying arfvedsonite, rutile, zircon, and fluor, panidlomorphic 
trachyte with meliphanite(?), fluor, zircon, chalcedony, etc. 

4. Abundant tuffs, breccias and highly v'escicular lavas are 
represented (also at Mt. Flinders). 

5. OJigoclase is a commoner ingredient in the Fassifern 
trachytes. 

The points specified show that the magma was rich in water, 
fluorine, etc. 

The greater richness of the Boil in the Fassifern district than 
in other trachyte areas is readily seen to be due, in part at least, 
to the presence of oligoclase (carrying lime) in the trachytes, and 
to the fact that segirine-augite (carrying MgO and OaO) largely 
replaces true icgirine. 

The occurrence of alum in the Mt, Flinders breocia proves the 
presence in it of sulphur-rich minerals such as nosean. Further, 
the cobalt stains in the breccia and the amount of combined 
nickel and cobalt oxides (0 07 %) in the lavas, show that here 
again, on approaching the D'Aguilar Range, we enter a nickel- 
iferous province, as I have indicated in my paper on the “Geology 
of the East Moreton and Wide Bay.” Such a high percentage 
of NiO.CoO is not met with in the New South Wales trachytes. 

It might further be pointed out that in the Flinders-Fassifern 
alkaline province— 

1. The same minerals are met with as in other Australian 
alkaline provinces, though the lime-percentage is slightly greater. 

2, The same volcanic sequence occurs, and the same associated 
frocks as in other alkaline provinces. The monchiquites of the 
Nandewars and essexitea of the Mittagong area are here repre¬ 
sented by analcite-dolerite (tesehenifce), and this rock is older 
than the trachyte. After this the sequence is from the more acid 
to the more basic. 

3* The craters of eruption are situated mainly along two great 
Assures which bound the senkungsfeld area of the Walloon Coal 
Measures, in the same way as I have hinted that the Warrum- 
bungles may be a senkungsfeld area, and I have shown that a 
subsided area exists west of the Nandewars. 
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4, The Fansiferri trachytes lie immediately to the east of the 
Darling Downs uplifts just as— 

(a) The Glass Houses lie east of the Woodford raised peneplain. 

(b) The Yandina trachytes east of the Blackall Range arid 
Cooran uplift, and west and south of the Woondum horst. 

(c) The Nandewars west of the New England uplift. 

(d) The Clarence trachytes east of the New England uplift. 

(e) The Warrumbungles some distance west of the New England 
uplift, just as Mt .Flinders lies some distance east of the Darling 
Downs uplift. 

(f) The Gib and the Canoblas west of the Blue Mountains 
uplift. 

Much work has to be done before the plains and peneplains 
mentioned can be properly correlated, but in this work the 
trachyte-lines will be a source of valuable information. 


EXPLANATION OF PLATES I. VI. 


Plate i. 

Map of the Mt. Flinders and Fassifern Alkaline Area. 


Map of Mt. Flinders. 


Plate ii. 


Plate iii. 

Fig. 1.—View of Mt. Flinders from slopes of Mt. Blaine, looking south. 
Fig. 2.—-The Alum Cave, Mt. Flinders. 

Plate iv. 

Mt. Blaine, looking north. 


Plate v. 

Fig. 1.—View of Mt. Goolman and Ivory’s Hock from Kelly’s house, , 
looking east. s , | 

Fig. 2.—View of Mt. Blaine, looking east-south-east from Kelly’s paddock. , 

Plate vi* 

Fig. 1.—'View of Stafford’s Rook, looking south. 

Fig. 2.—View of Mt. Flinders, looking south east from Kelly’s paddock. 
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CAN OPSONINS BE OBTAINED DIRECTLY FROM 
BACTERIA AND YEASTS 1 

By R, Grkig Smith, D.Sc , Maclkay Bacteriologist to the 

Society. 

The curve of the opsonic indices of an individual who has been 
treated with a bacterial vaccine, shows soon after inoculation a 
fall and a subsequent rise, after which the curve remains at a 
level higher than it had before the inoculation. The falling and 
rising have been called by Wright the negative and positive 
phases. It is reasonable to suppose that the injected microbe 
gives out a substance, either an anti-opsonin or an anti- 
phagin, which is responsible for the negative phase. We 
know that saline does extract such a substance from bacteria.* 
But it is not known if, subsequent to the liberation of all the 
anti-phagin, the bacteria give off the opsonin which produces the 
positive phase. From what we believe to be the mechanism t>f 
immunisation, it is probable that the opsonin is not derived 
directly from the bacteria but rather from the body-cells in 
response to the anfci-phagin. On the other hand we know that 
the,ingest ion of yeast, from which I have not been able to 
obtain "evidence of the secretion of an anti-opsonin, leads to the 
production of a certain amount of immunity against staphylo¬ 
coccus. The digestion of the yeast would therefore appear to 
give rise to opsonin, and such being the case, it is difficult to 
think otherwise than that the digestion of the bacteria would 
bring about the same result. We know that bacteria and yeast' 
are comparatively rich in'nucleoproteid, and we have it from 
fiusse that nucleic acid protects the individual against the 
invasion of staphylococci and B . coli , 


•These Proceedings, 1908, p.689. As the anti-body is not destroyed at 
70° it is not aggress in. 

8 
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In an attempt? to detect the liberation of opsonin from bacteria 
under the influence of pepsin-hydrochloric acid, ferric chloride 
was added to assist digestion. Experiments had shown that a 
greater loss of staining power as indicated by the Grain method 
of staining was obtained when to the pepsin-hydrochloric acid, 
salts of iron, calcium, hariutn, nickel or aluminium had been 
added, and of theso salts ferric chloride appeared to be most 
active. 

The results of a great number of experiments made with yeast 
and with Staphylococcus aureus which in some cases had been 
heated in saline at 60° for an hour, showed that no opsonin was 
liberated. The bacteria, either when heated or not, continued 
to give off anti-opsonic bodies for a considerable time. 

In experiments such as these it is necessary to have the 
digested extracts absolutely free from bacterial cells. This con¬ 
dition was not always obtained upon neutralising the acid ferric 
chloride with sodium carbonate as the precipitate of ferric 
hydrate appeared to be too rapidly formed to entangle all the 
bacterial cells, and an apparently brilliant fluid contained enough 
cells to vitiate the results. A clear and trustworthy fluid was 
obtained by treating the first clear extract, freed from iron, with 
calcium chloride and phosphoric acid and neutralising toifch 
sodium carbonate. The precipitate of calcium phosphate is 
formed slowly and entangles all the partly digested bacteria. 

Subsequent treatment of the bacteria with pancreatic extract 
{liquid pancreatin from Parke, Davis <fc Co.) in faintly alkaline 
solution or in 0*2% Na s CO s also gave negative results. 

Yeast-extract as obtained by grinding up yeast with sand and 
extracting the mass with a small quantity of saline also showed 
no trace of opsonin. 

It is concluded from the research that opsonins are not 
directly obtainable from either bacteria or yeast. 
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THE COAGULATION OF CONDENSED MILK. 

By K. Orjug-Smith, D.Sc., Maclray Bacteriologist to the 

SOCIKTT. 

Much has been written about the sliminess of milk and of the 
bacteria which bring about the change. But the literature 
respecting a similar change in condensed milk is so scanty that 
I have not been able to find any publication dealing with the 
subject. It may be that the matter has never been treated, and 
yet for reasons that will be Heen later, the trouble can hardly be 
unknown to the manufacturers of condensed milk. 

The specimen of coagulated or jellified ” milk which I 
received had been made some six months previously, and when 
opened, the milk was seen as a stiff, rather dark-tinted jelly of 
the consistency of stiff' starch-paste. Upon vigorously stirring 
the milk, it became thin but returned to its stiff consistency upon 
standing. 

The microscopical examination of the jelly showed amongst 
tiie crystals of lactose, a number of clusters of needle-shaped 
crystals. These were also seen in normal condensed milk, but 
were not so numerous. The clusters were not affected by dilute 
alkali But dissolved in dilute acid, leaving a nucleus or residuum 
of microbic cells. A small quantity of these crystals was 
obtained by centrifugal ising the diluted milk, and dissolved in 
nitric acid and tested for phosphoric acid, with negative results. 

It was difficult to say whether the microbes were aarcinse or 
staphylococci; they were large-sized and stained deeply, the stain 
being retained by the Gram method. They occurred in pairs 
and in groups, each individual measuring 1*5**, Upon cultivation 
they grew as small cocci, 1/i in diameter. 

The formation of the jelly does not proceed uniformly through¬ 
out the milk, but begins at a number of points. These appear as 
small blobs of the size of millet seed. The thickening then 
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proceeds radially, and finally the enlarged blobs or lumps fuse 
together into a solid jelly. This occurs when the milk is at rest. 
When agitated from day to day, as was done in the experimental 
work which will be mentioned later, the thickening begins at the 
surface-margin and proceeds inwards and downwards. 

The manufacturer considered that the trouble was caused by a 
fault in the condensing plant, which, he considered, permitted the 
entry of water carrying salts of lime and magnesia in solution, 
and this appeared to be a feasible explanation in view of some 
experiments that were made by the Department of Agriculture 
of Victoria. Briefly, these experiments consisted in adding 
small quantities of lime salts (*0*02% of CaCO^) and of 
magnesia salts, and incubating the milk thus treated. It was 
concluded that small quantities of lime and magnesia salts bring 
about a thickening or coagulation of condensed milk, and in this 
connection it was noted that saccharated lime or viscogcu is used 
commercially to thicken cream. 

The action of the small quantities of calcium carbonate was so 
unexpected, that I repeated the experiment with specimens of 
condensed milk from the same firm. These specimens were 
described as showing no tendency to coagulate. A control test 
was made at the same time and treated in the same way with 
the exception that the calcium and magnesium salts were not 
added. Both tests were retained in the flasks in which the 
milks had been agitated for two hours at 54 a previous to incuba* 
tioti at 37*. The contents of the flask with the salts showed 
signs of thickening on the fifth day, when a few nodules were, ; 
visible at the surface margin, and it appeared as if the salts h«y£^ 
induced the formation of the viscosity. Then the milk beganjp 
thicken from the margin of the surface inwards. At this time, 
however, it was noted that the check-test had also begun to 
thicken. The coagulation proceeded iu both tests until in about 
a month the contents of each flask had become a jelly. The 
only difference between the twp was that the test with the salts 
had a start of two or three days over the control. Both of 
these milks contained the ooocua which had been in the original 
condensed milk. , " 
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A tin of milk which had been made after the supposed fault 
in the condensing apparatus had been remedied and which was 
said to be capable of standing prolonged incubation without 
change, was placed in the incubator for ten days. Upon opening 
the tin and examining the milk, a considerable number of small 
blobs of jelly were found distributed throughout the milk. 
These blobs contained the micrococcus. It is therefore evident 
that the infection and subsequent alteration of the milk had 
little if anything to do with the entry of water containing 
calcium and magnesium salts in solution. 

The micrococcus was obtained in pure culture by plate-cultiva¬ 
tion and its bacterioHCOpic characters were noted. With the pure 
culture several experiments were mode. In one of these, por¬ 
tions of approximately 25 c.c. of NestJ6’s condensed milk, which 
keeps well in this climate, were transferred into a series of sterile 
flasks. Two of these had 0*0025 grm. of chalk added, and all 
were heated in a water-bath at 60° for an hour. The flasks were 
then infected, covered with rubber-caps, and placed in an incu¬ 
bator at 37". * 


milk (control) . 

,, + coccus . 

,, ,, + B. acidi lactic* 

*, + chalk (control) . 

„ v *f coccus. 

The experiment clearly shows that the coagulation of the milk 
is brought about by the micrococcus and that the alteration can 
be assisted by small quantities of calcium carbonate. 

A repetition of the experiment, using Nestles milk which had 
been heated for six hours in its tin at 60/ was made. * 


X) days. | 19 days at 37°. 

no change i no change 

thickened ( very much thickened 

\> i n »» 

no change I no change 

very much thickened coagulated 


14 days. 


27 d*tys at 37°. 


milk (control) 
U + coccus 


no change no change 

much thickened very much thickened 


ll + chalk (control) 
„ -f cocoas 


»' * . *• 
no change 

much, thickened 


»» >» 
no change 
very much thickene 
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A tin of Neatlo’s milk was heated at 60° for two hours, then 
the lid was punctured aud the milk infected with a blob from a 
coagulating milk. The small orifice was sealed with parntHnaud 
the tin was incubated for a month at 37°. Upon opening the 
tin it was found that the milk in the neighbourhood of the 
orifice had become coagulated. The infecting blob had remained 
at the point of infection and had not mixed with the bulk of the 
milk. 

Another experiment was made with a tin of pasteurised 
Nestles milk, but in this case the milk was infected by means of 
small capillary tubes containing pure cultures of the microcoecus; 
the thin tubes were pushed right into the milk and were then 
broken off. The small hole in the tin was then sealed with 
paraffin as before. Upon opening the tin a month later, the 
contents were found to be very stiff and lumpy, a signal evidence 
of the action of the micrococcus. A control-tin of milk which 
had been opened and sealed at the same time was unaltered. 

It is clear from these experiments that it is the micrococcus 
which is responsible for the coagulation of the condensed milk. 

The causative micrococcus is probably by no means rare, and, 
as I have separated it from a sample of Nestles milk which is 
prepared in Switzerland or Norway, it would appear to be of 
universal occurrence. The Nestles coccus was identical morpho¬ 
logically and culturally, and it produced the same characteristic 
coagulation and lumpiness in test-flasks. 

Since the coccus is found in milks which keep perfectly, there 
must be some condition which is neoessary in order that tire 
change may occur. The most feasible is the presence of a quan¬ 
tity of air in the tins. The ooccus is aerobic, and in the experi¬ 
mental flasks the thickening begins where the fllm of milk is 
thinnest and most completely aerated, that is, at the margin of 
the surface. In the tins in which the affected milk was con¬ 
tained, there was a considerable space filled with air, while in 
the tins of Nestles milk the air-spaces were very small. In the 
latter case it is possible that the gas is inert, and, if so, the con¬ 
dition for the growth of the coccus would be so unfavourable 
that no alteration would occur. ' 
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On the other handj air does not appear to be an absolute 
necessity. This was shown in an experiment in which the 
influence of air was tested. A series of portions of Nestles 
condensed milk was put into wide tubes, covered with vaseline, 
and heated for an hour at 60°> These were infected through the 
small central hole that formed on cooling the tubes. Then a 
thicker layer of melted vaseline was superposed. The tubes 
were incubated at 37 c ‘ for two months. Upon removing the 
vaseline and examining the contents, it was found that the milks 
were thicker than when they were put into the tubes. Control 
tests with and without chalk were similar, while others sown 
with the coccus with and without chalk showed swollen masses 
near the vaseline where the milk had been infected. The coccus 
in the tube with the chalk produced the larger mass of coagu¬ 
lated milk. This experiment makes it appear that the presence 
of air is not a necessary condition for the coagulation of the 
milk, and that the addition of lime-salt, such as the carbonate, 
undoubtedly accelerates the thickening. 

With regard to the nature of the substance that forms the 
jelly, it may be a slime or gum derived from the saccharose or 
lactose through the biochemical activity of the microbe. On the 
other hand it may be altered casein. To elucidate this question, 
many experiments were made in an endeavour to induce the 
coccus to form slime on artificial media, but all were fruitless, 
and I was driven to the alternative that the microbe simply alters 
the casein. There is some reason for the belief that the coagu¬ 
lation is an alteration of the casein. The microbe produces a 
considerable amount of acid in media containing lactose such as 
milk or lactose nutrient agar. Milk is coagulated and the acidity 
of the whey is so pronounced as to make it appear evident that 
the coagulation is brought about by the acid and not by a pro¬ 
duction of bacterial rennid-Iike bodies. Experimental plates of 
milk-agar and litmus-milk-agar, when seeded with a giant colony 
of the coccus, showed an amoeboid growth upon the surface of 
the agar; but underneath and for some distance around the 
amoeboid processes the milky medium was opaque while the 
other parts of the medium were translucent. 
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The supposition that the coagulation was entirely an acid 
coagulation was, however, shown to be wrong by the following 
experiment. Infected milk, with and without the addition of 
chalk, was poured into separate Petri dishes which were 
incubated at 22° for three days, when they were transferred ta 
the incubator at 37°. Pour hours later, the chalk-test had 
coagulated while the other had partly coagulated. The reaction 
of the coagulated milk with the chalk was neutral, while the 
partly coagulated milk was acid. The neutral reaction of the 
coagulated milk with chalk shows that the thickening was not 
caused by the formation of acid, but resulted from the action of 
an enzyme secreted by the micrococcus. 

The coagulated milk is more acid than uncoagulated milk of 
the same maker; for example, a 20% solution upon being tested 
showed an acidity to phenolphthalein equal to 42 c.c. of ^ per 
100 grm M while an uncoagulated milk equalled 24 c.c. Much the 
same fact was shown iu an experiment in which dilute acid was 
added to 50 c.c. of the 20% solution of the milk in a bottle* The 
volume of ^ acid required to produce incipient coagulation, 
visible as minute specks upon the side of the bottle after shaking, 
was noted. The coagulated milk required 9’6 c.c., and the 
uncoagulated 11*1 c.c. These experiments should be considered 
in conjunction with the fact that the tins had been opened, and 
the milks exposed to the air for some time, the coagulated milk 
for 7 days, the uncoagulated for a month* 

Experiments were made to determine the lethal temperature, 
btit at the time this was done, the micrococcus had apparently 
deteriorated, as an exposure in milk at 63" for 10 minutes sufficed 
to kill it A fortnight later the lethal temperature was found 
to be Cl*. These temperatures cannot b<f taken as conclusive, 
and as the death-point was not increased by subsequent sub¬ 
culture, the lethal temperature remains unknown. , 

With regard to the cultural and other characters of the coccus, 
it measures 1^, stains well and is Oram-positive* Upon agar/ 
there forms a porcelain-white, raised and fat-glistening growth* 
Bouillon becomes turbid and a coherent sediment is produced^ 
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indol in formed and nitrates are reduced to nitrites. On potato 
a moist transparent growth is slowly formed. Gelatine is slowly 
liquefied, and no gas is produced from glucose. In stab-culture, 
the gelatine is softened and the growth gravitates. It is not 
pathogenic to mice. ' 

These characters show that it is only distinguishable from 
Microcotcu$ pyogenes y albus (Rosenbach) by its being non- 
pathogenie to mice. 

» Postscript (added SOtk April, 1909 ).—After this paper was 
read, a fresh specimen of coagulated milk was obtained. The 
micrococcus was isolated and its lethal temperature tested imme¬ 
diately after isolation. The infected milk exposed for 10 minutes 
at 62° was coagulated and at 63 a was unaltered upon incubation. 


9 
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NOTES AND EXHIBITS, 

Mr. D. G. Stead .exhibited a rough sketch of, and read a letter 
from a correspondent living on the Manning River, giving 
particulars of an unidentified marine animal, or portion of an 
animal, recently found on the sea-shore on the north side of 
Saltwater Creek, by the writer of the letter. 

As showing how the English fox is spreading, Mr. R. J. Carter 
reported that he bad in his possession the skin of one recently 
shot at Darling Point by his gardener, who had been put on the 
alert by depredations in the fowl-yard. 

Dr. R. Rreig-Smith exhibited a sample of “jellified” condensed 
milk in illustration of his paper. 


On the motion of Mr. Stead, it was resolved: That the congratu¬ 
lations of this Society be forwarded by letter to Lieut. Shackleton 
'upon the great results of his South Polar Expedition. 
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WEDNESDAY, APRIL 28m, 1908. 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, April 28th, 1909. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

The President announced that, under the provisions of Buie 
xxv., the Council had elected Dr. T. Storie Dixson, Mr. T. Steel, 
F.L.8., F.C.S., Mr. A. H. Lucas, M.A., B.Sc., and Mr. J R. 
Oarland, M.A., to be Vicb-Phr8IDKNT8; and Mr J. H. Campbell 
(Royal Mint, Macquarie Street) to be Hon. Trbabukkk, for the 
ensuing Session. 

A letter from Lieutenant Shackle ton, Commander of the 
British Antarctic Expedition, 1907, thanking the Society for its 
congratulations, and for the expression of its appreciation of the 
scientific and other work of the Expedition, was read to the 
Meeting. 

The PreafffSnt called attention to Circulars Nos. 3 and 4, issued 
By the Organising Committee of the Third International Botanical 
Congress, to be held at Brussels in 1910. The Circulars in ques¬ 
tion, copies of which were laid upon the table, relate to questions 
concerning the teaching of botany, and the indexing and collating 
at all literary and informative material that may be of service to 
the botanist It is proposed to bring up these subjects for dis¬ 
cussion at the Congress, and contributions thereto are invited. 

The Donations and Exchanges received since the previous 
^tpnthly Meeting, amounting to 6 Vola, 49 Parts or Nos., 5 
Bulletins, 2 Reports, 9 Pamphlets, and 2 Maps, reoeived from 
47 Societies and 3 Individuals, <fcc,, were laid upon the table. 
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By kind permission of Lieutenant H. E. Shackle ton, the Pre* 
Bident exhibited a collection of mollusca dredged by the zoologist* 
of the Antarctic Expedition, in 20-80 fathoms off Cape Royds. 

Mr. David G. Stead exhibited some specimens of a small fresh¬ 
water perch, Therapon unicolor , Gtirjfch., from an artesian well at 
Corolla, in the north-west of New South Wales. The evidence 
forthcoming seemed to justify the belief that the fishes had come 
up the bore with the escaping water; and that they, therefore, 
furnished argument for the existence, at a great depth, of an 
underground channel connecting with the surface-waters at some 
point. The bore (** Corolla No. 1 ”) is 943 feet deep. Some 
of the fishes had empty eye-sockets, and others protruding 
eyes. Those that possessed the latter had just the appearance of 
deep-sea fishes, which, having suddenly come to the surface, had 
become affected by the internal gases expanding and getting 
behind the eyes. Some, which had not the eyes bulging in their 
present condition, showed distinct signs that this had previously 
taken place, the eye being sunken and loose-looking. When the 
bulged eyes were submitted to pressure, they immediately 
collapsed. In some, one side showed an almost normal eye, while 
the other exhibited a smooth, empty eye-socket. In cases like 
the latter, the eye had, apparently, suddenly burst, the lens being 
thrown out, and the remains of the eye had simply “dried up”; a 
smooth skin (without any signs of a lesion) then lining the socket* 
The opinion was expressed that these fishes did not live, breed, 
and “have their being” in subterranean depths, but that they 
haijl got into the artesian water by some subterranean channel 
within the lifetime of each individual , and, in some cases, fairly 
recently. Therapon unicolor , even as a normal surface-fish, had 
a highly remarkable distribution in Australia, finding its way 
into the most unlikely places by, at present, unknown means. A 
knowledge of the spawning-habits would probably throw some* 
light on this, but at present nothing is known. 
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Mr. T. Steel exhibited specimens of one of the coffimon small 
-day-nest-building wasps, Alastor erinrgm Sauss., from Brisbane, 
together with the brood-nests which the insect had constructed 
out of the gum of the Mango tree instead of the usual clay. 
When gathered, the gum is soft and plastic, but, after a time, 
becomes exceedingly hard and tough, with the result that when 
the wasps emerge from the pupee they are unable to cut their way 
out of the gum-cells and so perish. Numbers of dead wasps were 
to be found within the gum-cells. 

Mr. It H. Caiubage exhibited, for Mr. J. H. Maiden, portion 
of a flowering branch of Eucalyptus leucaxylan, F.v.M., collected 
by Mr. Osborne Wilsbire, at Deniliquin, where it is locally 
known m u Bastard Gum,” This is the common “ Blue Gum ” 
of South Australia, and the “ Blue Gum ” or “ White Ironbark ,f 
of Victoria; but the first occasion on which it has been recorded 
for New South Wales. Of course E. nideroxylon A. Cunn., 
erroneously included by Mueller under E . hucoxylon , is common 
enough in New South Wales. 

Mr. T. Harvey Johnston recorded the occurrence in New 
South Wales, of the following Entozoa, specimens of which were 
exhibited : — (1) Tmnia solium Linn., from man, a very rare 
parasite in Australia, this being the first recorded occurrence. 
^2) Its cystic stage, Cysticercus cellulose « Rud., encysted in the 
muscle of a pig, this being the first Australian record of it. 
(3) Tmnia naginata Goeze (T tmdiocanellata Kchm.), the 
unarmed human parasite which is rather uncommon; this is the 
first record for New South Wales, and the second for Australia, 
*(4) Bibothriocephalus latus (Linn.), aUo from man, this consti¬ 
tuting the only Australian record of a tapeworm commonly met 
with, near the Baltic Sea; probably taken from a foreigner who 
contracted it elsewhere, (5) Moniezia alba Perr., from the 
intestine of sheep in the New England district; it has not been 
noted before from Australia. (6) Schistosomata kesmatobium 
Bilharz, the ova of which were taken in Sydney from a returned 
South African Soldier; this trematode lias been recorded twice 
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previously from New South Wales. (7) Ascarig lumbricoides 
Linn., from man, the first record for New South Wales and the 
second for Australia; it is fairly common. (8) Oxyurug vermi * 
cularis Linn., from a child; only once previously noted from 
Australia (New South Wales), though it is frequently met with. 
(9) Trichocephalng tricfriurus (Linn., syn, 7'. dinpar Rud.), from 
man; this is the first record for this State. 

Mr. Tillyard exhibited a series of four adults of Camacinia 
Othello a beautiful dragonfly from Cooktown. The specimens 
exhibited were taken by Mr. E. A. C. Olive, of that town, and 
are the only ones known besides the type-male, and a pair from 
Prince of Wales’ Island, Torres Straits. 

Mr. C. F. Laseron, by permission of the Curator, Technological 
Museum, exhibited a series of Grapfcolites from a new locality 
near Cooms. The specimens were found in a black slate, out¬ 
cropping on a creek which crosses the Adaminaby Itoad, 11 miles 
from Coorua. The fossils are well preserved as white films, 
which show out prominently against the dark colour of the slate. 
The chi* f genera represented were Diplograptug y Climacograptus, 
and Dicellvgraptns . The strata of the locality are probably a 
northern continuation of those of the Berridale locality, from 
which Graptolites have beeu recorded. An interesting fossil Pele- 
cypod, belonging probably to a new genus, was also exhibited. 
This specimen was collected from the Wandrawandian Series at 
Burner, on the Shoaliiaven River. 

Mr. A. A. Hamilton exhibited specimens of two plants, 
Hibbtrtia sericea R.Br., from Yowie Bay (A. A. Hamilton; 
November, 1908), and Catsinia quinqnefaria R.Br., from Oook f s 
River (A. A. Hamilton; January, 1908: collected also at 
Kogarah by J. H. Camfield; January, 1894), not previously 
recorded from the Port Jackson District. 

Mr. A. G. Hamilton showed what appeared to be a large 
casting of an earthworm of considerable dimensions, collected 
under an overhanging sandstone rock at Willoughby, on the 
surface of sandy soil a few inches deep, with a subsoil of white 
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clay. Also a branclilet of a Casuarina growing on a sandhill 
near the beach at Corrimal, remarkable for the fact that the 
rudimentary leaves, instead of being arranged in whorls, formed 
a spiral extending the whole length of the branchlet; the grooves 
following the same spiral (spiral torsion). Sections for the 
microscope of the spiral branch, and of a normal branch were 
also exhibited, showing that the fibrovascular bundles as well as 
the sclererichyma were also arranged in a spiral manner, instead 
of straight up and down the branchlet. 
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NOTES ON AUSTRALIAN COLEOPTERA : WITH 
DESCRIPTIONS OF NEW SPECIES OF 
TENEBR10 NID jE. 

By H. J. Carter, B.A., F.E.S. 

Notes on Synonymy anp Distribution. 

The following notes were taken partly during my late visit to 
Europe, especially to the Museums of Brussels, Paris, London, 
and Oxford. The difficulty of travelling, even with a few cases 
of insects, restricted my comparison of specimens with types to 
those in the Natural History Museum, South Kensington, only. 
My notes refer only to the three families Buprcstidw, Tene■ 
hrionidm , and, very briefly, Cerambycidce . 

BUPRESTIOE. 

Gyphog aster MucFarlandi C. 0. Waterh.—Specimens from 
Cairns differ chiefly from C. venerea Thoms., in having a lateral 
yellow vittaon the elytral basal half, which (7. venerea lacks. 

Astrame pygmmus van do Poll, is not a synonym of A. Samouellet 
Saund., as suggested by the Rev. T. Blackburn (these Proceed¬ 
ings, 1889, p.l*256). A . pygmeem is much smaller, a considerable 
series collected by myself, from Sydney and the Blue Mountains, 
only varying from 4 to 5 mtu. in length, while A . Samouellet Saund. 
(=A. Mantersi Mach) measures from 8 to 9 mm.; and the strong 
differences in the markings, pointed out by vande Poll, hold true 
(Notes from Leyden Mus. Vol. viii., p. 170). 

Melobasu speciota Black gratiosissima Thoms.—This 

synonymy is based on named specimens in the Kerremans Collec¬ 
tion, lately acquired by the British Museum, compared with a 
specimen named for me by Mr. Blackburn. Thomson’s name has 
priority. 
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Neocuris Master si Macl .=^Stigmodera liliputana Thoms.— S* 
ocularis Kerr.—I have long had little doubt but that the first- 
named species from Gayndah (of which T have a specimen, 
identified by Masters, from Gosford, N.8.W.) was a Stigmodera. 
Macleay's name being the older, a difficulty arises, since S, 
Mastersi is already a noin, praebfcc. There remains the alternative 
of using Thomson's name, S. liliputana Macl. {nec Thoms.) Mr. 
Blackburn has already pointed out the synonymy of S. liliputana 
Thoms., with S. ocularis Kerr.(Trans. Roy, Soc. South Australia, 
1900, p. 42). 

Stigmodera uniformis Kerr.=±& graphisura Thoms.— I have 
not seen Thomson's type, but it is scarcely possible to doubt this 
synonymy. I have specimens from Sydney, and from the Blue 
Mountains, which have been compared with Kerremans' type, 
and which also exactly fit Thomson’s description. Thomson's 
publication was the earlier. 

Stigmodera pallidipennis Blackb.™*S. mustelamajor Thoms.— 

gihbosa Macl.—It appears to me that Mr. Blackburn's species 
is but a well marked local variety of S* mustelamajor Thoms., so 
far as the less widened prothorax goes; but the colouring is so 
variable in this species, especially in the metallic markings of the 
prothorax* that little can be deduced from this. I have speci¬ 
mens under the first name from South Australia; and of the 
second, from Queensland, given me by Mr. G. Masters. I have 
seen, specimens also from the Blue Mountains, N.S.W. Of the 
identity of 8. mestelamajor Thoms., with S. gihbosa Macl, there 
is no doubt 

Stigmodera subpur a Black b.=£. postica Thoms.—I have speci¬ 
mens of this, taken by myself in Sydney, and kindly identified 
by Mr. Blackburn as & subpur a, which exactly correspond to 
Thomson's description. In some specimens the “tache noire 
post^rieore " is absent. Thomson's name has the precedence. 

Stigmodera vigilans is not a synonym of & rectifasciata Saund.t 
fcs suggested by Mr. Blackburn (Trans. Roy. Soc. South Austr., 
1900, p.42), I have specimens of S . vigilans Kerr., compared 
*ritfa type, taken in the Blue Mountains; while S. rcctifasciata 
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Saund., is a fairly common Sydney species. In S. vigilant the 
size is smaller, the sides more parallel, the apical excision smaller, 
while the arrangement of the fascia? is different The baaal fascia 
in 8. vigilant is broader, nearer the base, and more continuous on 
the sides than in 8. rectifasciata; the middle fascia is also con¬ 
tinuous in its full width to the sides, whereas in Saunders’species 
it either does not meet the sides (as in fig, Journ. Linn. 8oc. 1868) 
or is much narrowed in that region. 

.S', bicincta Boisd.—In Saunders’ Catalogue, as also in Gem- 
minger and Harold, this species is placed as a synonym of S. 
bicingulata Lap. et Gory. Masters’Catalogue has followed this, 
though Mr. Masters tells me that this is a mistake And I have 
two distinct species, identified from the Macleay Museum as 
(1) 8. bicincta Boisd., having the elytral intervals moderately 
raised, and each elytral apex tridentate, the two interior teeth 
close together, and longer than the exterior. (2) S . bicingulata 
Lap. et Gory, having the elytral intervals strongly costate, and 
each elytral apex bidontate, with the exterior tooth much the 
longer. I carefully examined the specimens in the Hope Museum, 
Oxford, and took drawings of the elytral apices of the two species 
labelled as above. According to the Hope specimens, the Macleay 
Museum has the labels reversed. What I have described above 
as (1) is 8. bicingulata Lap. <fcGory, while (2) is S . bicincta Boisd, 

Germaria catuarinm Blackb.—1 have lit tie doubt but that this 
is the insect described as Aphanisticua liliputanus Thoms.; but 
the entirely misleading and inadequate description is a strong 
justification for Mr. Blackburn’s redesoription, If, however, this 
synonymy is sustained, it must be known as Germaria liliputatwt 
Thoms. 

A hinout minor Kerr.—I have a single specimen of this inter¬ 
esting secies, described as from New South Wales. My insect, 
identified by Mr. Waterhouse, was sent to me by Mr. Dodd, from 
Kuranda, Queensland. 

Stigmodera Helmti Carter.—I took a good series of this 
Buprastid in the Victorian Alps, above 5000 feet, at the 8t. 
Bernard Hospice, in January of the present year. They were 
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feeding on the clumps of Aster flowers (Olearia stellulatd)* 
Otherwise only recorded from Kosciusko, 

Pterohelaus Guerin it Breme.—I have little doubt but that this 
is the same insect described by Mr, Blackburn as P. vcntralit 
(Trans. Hoy. Hoc. South Australia, Vol. xxx., 1907, p. 294). 
Several specimens of this apparently common insect were given 
me by Mr. Giles of the Zoological Gardens, Perth. On my visit 
to the Hope Museum, Oxford, I saw the specimen of P. Guerinii 
mentioned in De BrAme’s monograph, and which may therefore 
be taken as a cotype. Unfortunately I had not my own speci¬ 
mens with me for comparison, but the measurements and facies 
so agreed with my specimens that an examination of these a few 
days later satisfied me as to their identity with Hope’s specimen. 
On tny return to Australia Mr. Blackburn identified these as 
P . ventralis. 

There is a curious mistake in De BrAme’H description (Mon. des 
Cosh, p.36) in which the dimensions are given as 17 x 12$ mm., 
while the figure (P).ii,, fig.3) measures 28 x 12 nun. If one reduces 
this length to 17 mm , the proportional breadth would be 7^ mm. 
My own measurement of Hope's specimen is 18x8 mm , while 
Mr. Blackburn’s dimensions for P, ventral is are 8x3£l. De 
BrAme’s figure is thus correctly proportioned, while the width 
given under the description is a manifest error. Three specimens 
I now have, vary in length from 16 to 18 mm., and in width from 
7 to 8| mm. De BrAme gives no looality, Hope’s specimen is 
labelled Australia, but, as many of his Tenebrionidae are from 
West Australia, there is at least the probability of this t>eing the 
correct locality, especially as the insect I refer to is common 
round Perth, Mr. Masters gives Tasmania as the habitat of P, 
Guerinii, but there is, I believe, no authority for this.* I cannot 
agree with Mr, Blackburn’s suggestion that F. Guerinii Br&me, 
may be synonymous with P. tristi* Germ,, since the dimensions 
of the latter are given as 8$ x 5 1., evidently a much broader 


*A non-puatulose insect from Tasmania, certainly sot P* Guerinii BrSme, 
is labelled so in the Australian Museum. This may be the origin ot the 
locality-reference in Masters' Catalogue. 
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insect; also it is said only to be t( apicem versus et lateralibus 
seriatim et remote subtiliter granulatis,” while Hope’s insect and 
my specimens have the elytra plainly and rather oloaely granulated 
from base to apex of elytra 

TEHEBBIOffllME. 

Phycosecis litoralis Pase.^P. alyarum Paso.—Mr. Champion 
has pointed out the fact that this genus cannot be retained in 
the Heteromera (Trans. Ent. Soc, Lond. 1894, Part ii., p,364). 
I compared the types of these two species with specimens taken 
by myself at Sydney and Fremantle. The differences between 
the two type-specimens are, I think, due only to abrasion. Fresh 
specimens are covered with a white squaraosity, easily removed, 
and in this case the insect is of a dirty brown colour. 

Dipsaconia {Endopftloeus) australis Hope.—The distinction 
between this and D. pyritosa Paac,, is little known to Australian 
collectors. D . australis is of a lighter colour, with distinctly 
costate elytra; while E. pyritosa is much darker, with shorter 
hairs, and elytra without distinct costae. The first-mentioned is 
synonymous with D.Bakcwelli Paso., (fide Champion, Trans. Ent. 
Soc. Lond. 1894). My specimens of Z). australis are from Tas¬ 
mania; those of D. pyritosa are from Muswellbrook, N.S.W, 
The type is from Melbourne. 

Arrftenoplita pygmeea Champ.; Corticeus australis Champ. : 
Dlphyrrhyncus ellipticus Champ.: Mctyehe ceerulea Champ.— 
I am indebted to the generosity of Mr. Champion for cotypes of 
these. 

Helceus. —No identification of species in this genus should 
depend on the right or left prothoraoio process overlapping, Thus 
in the Paris Museum, of two specimens labelled H. p erf or at us 
Latr., the type has the right overlapping the left, the secoud 
specimen has left over right Of thirteen specimens in the 
British Museum labelled H . perforatus Latr., five have left over 
right, seven have right over left % while in one case these processes 
do not meet Again, of nine specimens marked H, colossus Brfcme, 
six have left- over right, while three have right over left 
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OnoBterrkus* —No Australian collection had, to my knowledge, 
an identified specimen of this genus. I was therefore glad to be 
able to determine two species of my own, by comparison with 
Bates' types. Its form is in general that of a small Ilypocilibe ; 
for structural differences see Trans. Enfc. Soo, Load, 1872, p.277. 

Amphianax subceriaceua Bates.—A smaller and narrower form, 
near Agasthenen, with the prothorax contracting in front. 

Nyctozoilu* Deyrollci & ates.—The author was unable to give 
a more definite habitat than Australia. I have a specimen given 
me by Mr. R. Helms, from Fern Hills, Victoria, which corres¬ 
ponds to the type. 

Pediris(Upis) sulciger Boisd,—I have a specimen of this, taken 
by Mr. Hacker, in the Coen distriot, Cape York. This is the 
first record of its capture in Australia, though it appears to be 
common in New Guinea. Boisduval's locality is Amboyna. 

I ienephilus cyanipennis Hope, is probably a large specimen of 
N. eve rule# cent Haag-Rut. Hope's type measures 12 mm. long, 
but seems otherwise identical, though unfortunately I had no 
specimens of V. ccerulescen$ at hand in my Oxford visit, 

Menephilm oonvexiuBeulus Hope, is probably identical with 
MenerUte* servulus Paso. 

LepUpilu b Btygianus Paso.—After a close examination of the 
type (in a bad oondition) I see no reason for altering my opinion 
as to the distinction of this species from Z, sulci collis Boisd., as 
expressed (these Proceedings, 1906, p.258). I took nine speci¬ 
mens of this species in the Victorian Alps, in January, 1909, 
identical with the Kosciusko insect and equally differentiated 
from L. BuleieolliB. 

Cardiothorax. — An examination of Bates 1 types has confirmed 
my opinion as to the synonymy of 0. fratemali» Bates, <7. pit he* 
cius Paso., C. errant Paso., and C. valgipes Bates (these Proceed¬ 
ings, 1906, p.237). 

(7. brevieolln Haag-Rut—A specimen in Bates’ Coll., labelled 
^Compared with type by Dr. Rogenhofer” is quite black, without 
hind angles to the prothorax, and is not the species so named in 
the M&cleay Museum, as noted in my paper (#«pra)." 
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Coripera Morleyana Cart., seems to be only a variety of C, 
Mastergii MacL, differing only in its possession of a light-coloured 
band round the elytra. The wide distribution is here worthy of 
note, C. Morleyana being taken on Mount Irvine (Blue Mountains), 
while C. Mastergii is from Gayndah. The varietal names should 
be preserved. 

Chariotkeca cupripennis Paso., not hitherto recorded from 
Australia. I have two specimens from Cairns, which are identical 
with Pascoe’e type from New Guinea, 

Adelium forticorne Gebien (Fauna Sttd-weafc Aust. Hamburg, 
1908, p.343).—There is little doubt but that this is synonymous 
were A . vtcarmm Paso , the originals of which, taken at Albany, 
with sent by Mr. Masters to Pascoe. I have cotypes of these 
which were also compared with Pascoe*# type. Pascoe pointed 
out the subclaviform an ten uie, also its similarity to A, mccisunt 
Pasc,, (a synonym of A , angulicotie CasteL, to which, Gebien says 
that his species is extremely similar). The only difference 
remarked by Herr Gebien between his species and A. vicar turn, 
is the more strongly punctured head and prothorax; differences 
which may well be accounted for by the strong variations to be 
found in this character throughout the genua, and which may 
well be consistent with Pascoe's very meagre description. 

CWUMBTCim 

The following six species of longioorns were identified by me in 
the British Museum. This is, I believe, the first record of them 
from Australia. They were all taken by Mr, H. Hacker in the 
Coen District, C«pe York. 

Aeon i Ha alp ho ides Paso. 

Gnorna affinis Guer., Voy. Coquilie, I860, p,136, pl.vii., fig. 10, 
N, Guinea. 

Monohammus captiosu # Pasc,, N. Guinea, 

M. hnyicorni # Thoms., N. Guinea. 
magnetieus Pasc.(l), N. Guinea, 

The above, together with the two Tenebrionids mentioned, and 
the Cicindelid i^Tricondyla aptera) recorded by Mr, Sloane, give 
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further evidence of the considerable overlapping of the insect- 
fauna of the Augtro-Malayan regions with the true Australian 
fauna. The well known Glenea picta Fabr., is another example 
of this invasion. 

Momini$ melanura Gahan (Trans. Ent, 8oc. Lend. 1901, pi, iv. 
has been identified for me by^ Mr. C. J. Gahan; also from Cape 
York, taken by Mr. Hacker. 

Zoedia longipen van de Poll (Tijdschr. voor Ent. xxxiv,, p.222, 
pK13, 1891)— Identified by Mr. Gahan, from specimens taken by 
me near Wollongong. 


Styrus latior, n.sp. 

Elongate-ovate; above and beneath opaque black; antennse, 
palpi, and tarsi fuscous. 

Head somewhat triangular, labrum strongly emarginate, 
truncate and fringed with upright reddish hairs; epistoma rather 
flat, straight in front, rounded at sides, limited behind by sinuous 
impression continued obliquely to sides in front of antennal orbit; 
front widely channelled at centre with transverse impression 
between the eyes, the whole finely punctate and clothed with a 
rough derm; antennal orbits gradually widened and raised behind; 
antennie with third joint longer than fourth and fifth combined, 
and cylindrical, joints 4-7 obconic, 8-11 nearly round and succes¬ 
sively larger. Prothorax convex, wider than long (5 x 6 mm.), 
wider at base than apex (in the ratio 10:7), greatest width dis¬ 
tinctly behind the middle, squarely emarginate anteriorly, front 
angles enclosing head to eyes, and acute, apex with thin upturned 
border at angles only; sides widely rounded, sinuate anteriorly, 
abruptly so posteriorly, hind angles widely acute (about 80*) 
and -slightly directed outwards; lateral border thickened, 
upturned on anterior half and crenulate; base truncate 
and without raised border. Disc very uneven, with moder¬ 
ately wide lateral foliation, central line only indicated by 
large elongate fovea near base and a faint line near apex; and, 
like the head and elytra, covered with a close derm, beneath 
; which are indications of punctures; faintly sti igose at base and 
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sides, and with irregular longitudinal foveee near sides. Elytra 
slightly convex, broadly ovate, wider than and just twice as long 
as prothorax; shoulders rather squarely rounded and wider than 
prothorax at base, sides gradually widening behind till near 
apical declivity; surface without definite cost®, or with two 
ill-defined cost® on each elytron, coarsely and irregularly aluta- 
ceous, with reticulation larger at base, becoming obsolete at apex* 
intervals coarsely foveate-punctate; lateral border narrow, only 
evident from above at shoulder and apex, and without lateral 
gutter; a single row of punctures on sides of the same size as the 
punctures on the intervals. Pros tern um trilobed, produced a 
little backward and rounded at apex; the whole underside, with 
femora and tibi®, finely and rather closely punctured; all tibi® 
straight and minutely spinose at apex. Tarsi and extreme apex 
of tibi® sparsely clothed with pale reddish hairs. Dimensions — 
16 x 8 3 mm. 

Uab —Waloha, New South Wales. 

Two specimens kindly given to me (and collected) by Dr. E.W, 
Ferguson, one in a mutilated condition and without tarsi. The 
type-specimen has moderately dilated tarsi, but is without any 
marked sexual characters. The species differs considerably from 
S . elongatulus Macl., and S. clathratus Blackb,, in its widely 
rounded profehorax, more robust and dilated body, and irregular 
reticulate sculpture, as compared with the distinct cost® of the 
latter two species. 

OSPIDUS PAHOPBOIDES, XLSp, 

Ovate, very convex, dull metallic purple-bronze. 

Head and antenn® in structure similar to 0. chysomeloides 
Paso,, but more closely and coarsely rugose, and with the^whole 
surface less nitid. Prothorax more than twice as wide as long 
(3x7 ram.), widest at base, apex emarginafce, anterior angles 
rounded but protruding considerably in front of the eyes; 
explanate margins flat, wide and rugose. Disc veiy convex, mom 
finely and closely rugose than margins, lightly impressed in the 
middle and near the base ou each side of middle; base biainuate; 



BY H. CARTER. 


129 


a narrow border only perceptible at apex. Elytra closely applied 
to, and of the same width as, prothorax at base, shoulders 
rectangular, sides curved and widened to two-thirds of the length, 
finely bordered and more narrowly explanate than in 0 . ckrygo- 
meloides . Disc very convex, with greatest height about middle, 
there slightly gibbous; humeral callus distinct; with lines of 
large punctures, irregular near suture, regular towards sides of 
disc, obsolete at apex and margins, the intervals somewhat 
vermiculately rugose; also two indistinct costas on each elytron,* 
namely, a short scutellary costa, and one on each side of suture 
continuous almost to apex. The whole underside and legs 
clothed with fine recumbent pale-coloured down. Dimensions — 
11x8 mm, 

Hab .—North Queensland. 

I have a single specimen, received some time ago from Mr. H. 
Hacker (probably from Coen River), There are also specimens 
in the Macleay Museum, It differs widely from 0. chrysomeloides 
Paso., and 0. gibbus Blackb., in its smaller size (Pascoe gives 
6 lines for his species; my own three specimens of 0 . chrygomeloides 
measure 15 mm.), duller and more metallic colour, and coarser 
sculpture throughout. 

Note .—In Masters’ Catalogue a doable misprint has occurred, 
first in the spelling of Ospidm y secondly in giving Castelnau as 
the author of this genus instead of Pascoe. 

Agasthbubb Goudiei, n.sp. (Text-fig. 1). 

Elongate-ovate, subparallel, black, moderately nitid, an ten me 
and tarsi piceous-black, the letter, together with apex of tibi®, 
clothed with reddish pile. 

Bead : iabrura strongly produoed, punotulate, rounded at sides, 
and showing membranous hinge; epistoraa trunoate, bluntly sub- 
rectangular at sides, defined behind by bisinuate line indistinct 
in the middle; antennary orbits rising and widening in a regular 
curve towards base (not subparallel as in A. Westwoodi Bates), 
front and epistoma finely and rather distantly punotulate, eyes 
large, transverse and flatter than in A, Westwoodi\ antennas at 
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rest extending nearly to base of prothorax, third joint cylindrical* 
longer than fourth and fifth combined, 4-8 obconic, tenth 
spheroidal, eleventh much longer than tenth, ovoid 
and flattened, basal joints distinctly punctured, apical 
joints pilose. Tooth of sabmantiun small and coni¬ 
cal, submentum opaque and strongly punctured. Fnb 
thorax transverse (4 x 6*5 mm,), length measured in 
the middle, greatest width behind the middle, apex 
strongly arcuate-eraarginate, anterior angles acute, 
produced forward beyond the eyes and outwards and 
a little reflexed; sides sinuate anteriorly, strongly 
widened towards basal third, then more abruptly 
sinuate towards hind angles, these acute and out¬ 
wardly directed; base btsinuate, wider than apex, base 
and apex narrowly margined; sides with uniformly 
thickened upturned margins (less thickened and more 
uniform than in A, Westivoodi), not explanate 
nor distinctly channelled within. Disc smooth, rather flat 
(much less convex than A. We*tu>oodi\ with obscure traces of 
middle line and two large shallow depressions, one on each side 
of middle near base. Scutellum rather widely triangular and 
raised (less transverse than in A. Weitwoodi). Elytra three times 
the length of prothorax, and wider than it (12 x 8 mm.), shoulders 
obtuse and Bubangulate, sides subparallel at basal half, then 
slightly widened; sides narrowly margined and channelled, and 
evident throughout from above, with a row of large marginal 
punctures on basal half, the whole surface irregularly and rather 
finely punctured, with three equidistant obscure oostiform impres¬ 
sions on each elytron, becoming obsolete at base and apex, surface 
depressed near shoulders, ProHernnm transversely strigose, 
prosternal process carinate at sides with apex produced, rounded 
and reflexed; me$o$tornum strongly carinated in the middle, 
metattemum channelled, abdomen with first two segments longi¬ 
tudinally strigoae, two apical segments finely punctured, Femora 
and tibiie punctured, the latter very little enlarged and shortly 
apinose at the apex, with a thin line of red tomentum on the inside 
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on apical half. Structure of tarsi as in A. Westwood^ but colour 
piceous {in A Westwoodi reddish). Dimensions —18 x 8 mm, 

Uab *—Sea Lake, Victoria, 

The unique type-specimen, probably 9> has been sen ^ by Mr. 
J. C. Goudie, taken by that gentleman during a flood. By the 
generous wish of Mr. Goudie, it, together with the type of 
Bynum laticollis Cart., will be presented to the National Museum, 
Melbourne, in the cause of entomology; an example of public 
spirit much to be applauded. It is easily distinguished from its 
congeners by its flat and parallel form, and different structure of 
submentum, inter alia . 

Agasthenes Frknchi, n.sp. (Text-fig. 2). 

Moderately elongate, oval, opaque-black; an ten me, palpi, and 
underside deep reddish-brown. 

Head\ l&brum not prominent, mandibles stout and triangular, 
epistoma subtruncate in front with sides parallel, angles sub- 
rectangular, scarcely separated from front by faint im¬ 
pressions at each side; antennal orbits widely 
rounded, extending outside the eyes, ocular furrow 
deeply impressed, extending about two-thirds of 
distance from the eye to epistoma; eyes larger 
than in d. Westwoodi Bates, front rather flat, 
and with epistoma closely punctured and finely 
longitudinally rugose. An ten me not quite reach¬ 
ing base of prothorax, third joint longer than 
fourth and fifth combined, joints 4-7 somewhat 
cylindrical, 8-10 shorter and wider, eleventh 
longer than tenth, ovoid. Prothorax convex and transverse 
(5 x 7*5 mm., length in the middle) arcuate-emarginabe in 
front, without marginal border, front angles prominent, acute, 
^less acute than in A . Westwoodi), directed forwards, sides ante¬ 
riorly rather straight, very gradually widening till near base, 
greatest width near base, then rather abruptly but evenly 
rounded and strongly constricted; hind angles rectangular, dentate 
^deflected and twisted, so that basal edge is almost vertical; 
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lateral border scarcely differentiated from disc, recurved towards 
base, and, with it, closely, finely, evenly and distinctly punctured; 
base subtruncate, very narrowly bordered. Disc convex, a little 
foliate at the sides, these hollowed near base, flatter and more 
horizontal anteriorly. Central line very feebly indicated by 
smooth interval on centre; a transverse impression near to and 
parallel with base. Scutellum widely transverse, triangular^ 
punctulate, carinate in the middle, raised anteriorly and strongly 
depressed behind. Elytra (10-5 x 8*5 mm.) moderately convex, 
widely ovate, epiplaural border a little raised at shoulders, these 
rounded ; slightly narrower than prothorax at base, then rather 
widely rounded, greatest width about middle, bluntly tapering at 
apex. Sides narrowly bordered, this border not continued on 
base, and throughout seen from above, with narrow horizontal 
margin, with a row of evenly placed, rather distant and not large 
punctures continued almost to apex. Disc smooth, except for 
faint indications of three subobsolefce costse quite disappearing on 
apical dedivit}', and even, minute, rather close surface-punctures. 
Submerit urn coarsely punctured, with prominent triangular tooth, 
gala without longitudinal furrow, proaternum and underside of 
femora coarsely, abdomen more finely, closely punctured. Tibiae 
straight and feebly spinose at apex, first joint of posterior tarsi 
as long as the rest combined. Dimension* —16 5 x 8*5 mm. 

ilab .—Murchison District, West Australia. 

A single specimen, kindly presented by Mr. C. French, to whom 
I dedicate it. Easily distinguished from A . We&twoodi Bates, by 
shorter, wider form, and the very different prothorax (wider 
anterior angles, thin and opaque lateral border, and general shape). 
The form of prothorax is somewhat trapezoidal, sides almost 
straight, gradually widening from apex to base, so that the 
maximum width is almost at the hind angles. It seems to me a 
mistake to define the genus of a group like the Nyctozoilides as 
rigidly in smaller details as Bates has done in the case of Ayas* 
them8, as almost every new species would require a new genus. 
In this case Bates’ generic diagnosis must be slightly modified ter 
include A . Frenchi t since (1) the guia is without a longitudinal 
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furrow; (2) the antennal orbits are rounded; (3) the elytra are 
without any basal margin. Type in the author's coll. 

Agasthknbs Stephen^ n.sp. (Text-tigs. 3a-36). 

Elongate, ovate, black, smooth, opaque; labrum and oral organs 
picoous; antennee piceous at base, lighter towards apex. 

Head wide; labrum prominent, transverse with rounded augles, 
clothed with reddish hair; antenmo with first two joints short, 
third not quite so long as the fourth and fifth com¬ 
bined, joints 3-7 subcorneal, 8-11 much shorter, 
subspheroidal and flattened; front and epistoma 
finely punctulate. Prothorax strongly transverse 
and moderately convex, much wider than long 
(6 x 10 mm ), arcuately emarginate in front, front 
angles scarcely acute, rather bluntly rounded, sides 
gradually widened to beyond the middle, but con¬ 
stricted near base, hind angles acute, directed 
obliquely backward, lateral margins rather wide, 
edges strongly thickened; apex bordered only near 
anterior angles, base with narrow border throughout. 
Disc nearly smooth, towards the aides minutely 
punctured (not visible to the naked eye). Seulel - 
lum convex, very widely transversely triangular. 
Elytra convex, elongate-ovate, smooth except for 
KJ*. *«. (f the single row of punctures at margin, not extending 
to apex; wider than prothorax at base. At each 
side a shallow furrow from shoulder to apex; 
shoulders not prominent, margins reflexed through¬ 
out, especially at shoulders. Beneath black; ab¬ 
domen with faint longitudinal wrinkles; submentum 
finely punctuate, metathorax and abdomen smooth; 
femora finely punctured, tarsi and tibiae (near apex) 
clothed with golden t-o men turn. Intercoxal process 
Anterior tAwui. widely curvilinear and subtruucate. Dimemiom — 
$ Long. 21-22 mm.; lat. 10-11*5 mm, 

Hah —Forbes, Weddin Forest, Canbelego, N.S.W. ■ 
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Fivw specimens are before me; two, taken by Mr. Cox from 
Wed din Forest, near Young, are, I consider, males, as also one 
taken by Mr, P. Slmw at Caubelego; while two from Forbes, sent 
by Mr. Alfred Stephen, are both female. If I am correct in this, 
the male has a remarkable sexual distinction in the abnormal 
enlargement of the basal joint of the anterior tarsi, which is not 
found in the female. The same joints of the intermediate tarsi 
are enlarged to a much less degree in the same specimens. The 
Forbes ($) specimens are wider and less parallel in form, with a 
slightly steeper apical declivity. I do not think it likely that 
there are two species in the above, the only differences (noted 
above) being entirely referable to sexual characters. 

A. Stepheni is, by its more convex form and more rounded front 
angles of pro thorax, intermediate between Agasthenes and Hypo* 
cilibe ; but I am sure that no student of the Tenebrionidse could 
place it in a different genus from A. Westwoodi Bates, although 
one modification of Bates’ generic diagnosis is necessary for its 
reception, i e., the very acute front angles in A . Westwoodi should 
be considered as a specific rather than a generic character. Types 
in author’s coll. 

Yar. i. a $ specimen from Mildura, Victoria, is of shorter and 
more convex form, but is otherwise identical with the above. 

Agasthknes Westwoodi Bates. 

I have received an undoubted specimen of this rare insect from 
Mr. H. Giles of the Zoological Gardens, Perth, taken at Keller- 
berrin, West Australia. As the unique type, in the British 
Museum, is without palpi, tarsi, and the five apical joints of the 
antennae, I will describe these. Palpi and antennae ohestnut-redy 
the maxillary palpi long, with apical joint narrowly cultriform. 
Antennaj with first joint short, thick and cylindrical; second very 
short and bead-like, joints 3-7 subconic, third about as long as 
the fourth and fifth combined, joints 8-11 much shorter than the 
preceding, slightly thickened, more hairy and of a paler red 
colour, epical joint prolate-spheroidal. Tarsi\ anterior and inter¬ 
mediate, with basal joint as long as, but not wider than, fche 
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second and third combined, the claw^oint much the longest. 
Posterior with basal joint as long ss the rest together, claw-joint 
shorter than that of the anterior or intermediate tarsi. Pro- 
bably 9 * 

JEth alidks PUNOTIPKNKIS Bates. 

(Ent. Mo. Mag. x. 1873, p.50.) 

It seems probable that Mr. Bates' locality, given as West Aus¬ 
tralia, is incorrect. I have three specimens, two of which I 
compared with Bates' type. These two were given me by Mr. 
Sloane, without locality labels, probably from Mulwala, Murray 
Hi ver. I have since received a third specimen from Mr. Goudie, 
taken at Birehip in N.W. Victoria; while two specimens in the 
Macleay Museum are labelled Murray K. It is possible, but 
improbable, that this genus ha« an extended range westward. 
This genus and species were omitted from Mr. Masters'Catalogue. 

^Sthaudrs costipennis, n ap. (Text-fig. 4 ) 

Elongate-ovate, convex, prothorax dull black, elytra slightly 
shining 

Head : labrum emarginate, truncate, and closely setiferous; 

epistoma truncate, not raised, and separated from 
( front by a well marked curved impression; antennal 
^ orbits sinuously rounded, and little raised; front and 

epistoma distinctly and not very closely punctulate. 
Auto ante : third joint ss long as fourth and fifth 
combined, joints 4-7 longer than broad, 8-10 almost 
globular, Oth and 10th smaller than 8th, apical 
joint longer than the tenth, ellipsoidal. Prothorax 
transverse, length to width in the ratio 5 : 8, widest 
at middle, wider at base than at apex (7 and 5 mm. 
respectively), anterior angles prominent and obtuse, 
sides rather widely rounded and a little explauate; 
posterior angles obtuse and slightly deflected, Bides 
and front angle strongly margined and reflexed, the 
margin becoming obsolete at base and apex. Base 
widely lobed, this lobe emphasised by a trans¬ 
verse impression not far from base. Disc rather opaque 
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and punctured like the head. The narrow explanate border 
slightly rugose. Scutellum widely transverse. Elytra oblong- 
ovate, broader than prothorax at base, shoulders widely 
rounded, with epipleural fold forming a narrow upturned 
border; sides aubparallel till near apex, apical declivity steep. 
Disc coarsely and irregularly punctured, most strongly on 
the sides and middle, punctures becoming less distinct towards 
apex; interstices convex and alutaceous; each elytron with 
three well marked oostee about equidistant from each other and 
from the sides; of these the first two approach one another 
near the base (in one specimen, out of five under observation, 
they actually meet), the third starting from the shoulder, 
all three becoming obsolete on apical declivity; the suture 
itself forming a fourth double costa winch bifurcates near 
the scutellum, the branches leading off to join the first costa at 
the base. Beneath black, shining; tibira and tarsi clothed with 
fulvous hair. Dimensions— 18-20 x 9-10mm. 

Hab .—Cootamundra, N.8.W.; taken by my son, E. M. Carter. 

Evidently an ally of JSt. punctipennis Bates, of which X have 
specimens which I have compared with Bates’ type. From this 
species the chief differences are (1) greater size, (2) wider margin 
of prothorax, (3) narrower and less vertically placed head, (4) 
much coarser reticulation, and well marked oostse of the elytral 
sculpture. 

The only sexual difference that is easily apparent is the slightly 
enlarged basal anterior tarsus of the male. In the genus 
Udes the submental tooth is not so definite as in Hypocitibe ; and, 
if my diagnosis is correct, the submentum should be rather 
described as lobed than toothed. The mandibles are very wide 
at the base, concave, channelled in the middle, and margined at 
the sides, rather abruptly narrowing to the apex. In Hypocilibe 
the mandibles are generally much narrower at the base, and 
scarcely, if at all, concave. Type in author’s coll. 

. ^thalidks MARfliincoLtie, n.sp. (Text-fig. 5). 

MdU oblong oval, convex, black, slightly shining (more 4o than 
in A . punetipmnis Bates). 
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Head : labrum emarginate, punctate, truncate with rounded 
angles, clothed at apex with reddish hairs and separated from 
, the epistoma by membrane; mandibles grooved 
vfl and punctured above. Epistoma concave, fcrun- 
jjO&f cate with rounded but scarcely reflexed angles; 

A? separated from the front by sinuate impression, 

and with the front closely and finely punctate; 
antennal orbits widened, parabolically rounded, 
eyes very narrow. Third joint of antennee less 
than fourth and fifth combined, joints 4-7 obconic, 
8-10 round, apical joint oval. Prothorax trans- 
Ptg. 5 . verse, less convex, but smoother than A. puncti- 
pennte, very minutely punctured, punctures more 
evident towards sides, width not quite twice the length (4*6 x 
7‘6 mm.), the greatest width behind the middle; front angles 
prominent and acute, sides moderately rounded and slightly 
sinuate near posterior angles, these widely acute and a little 
outwardly directed; base truncate. Lateral margins thick, 
rounded and upturned, terminated behind at the posterior 
angles, in front continued, but much thinner , to a little behind 
the emarginate anterior angle. Disc with slight irregular depres¬ 
sions near base. Sou tell urn very transverse and smooth. Elytra 
wider than prothorax, convex, shoulders rounded, sides a little 
widened towards apex, with eight indistinct oostiform impressions, 
on each elytron including the suture which is slightly raised. Of 
these the third, fifth, and seventh are more prominent; between 
these are indistinct, irregularly placed, shallow foveate punctures, 
with occasional faint indications of reticulation, especially towards 
sides and apex. Lateral row of punctures large and close, the 
sides bordered throughout by a narrow upturned margin. Stfb- 
mentum and sternum strongly and not distantly punctured, sub* 
mental tooth wide and prominent, prosternum bordered at apex 
by fringe of reddish hairs; episternal process wide, carinated at 
the sides and truncate at the apex. Abdomen longitudinally 
wrinkled and finely punctured. Epipleuwfc nearly smooth; 
femora and tibiae punctured, the latter, with the tarsi, clothed 
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with reddish hair. Posterior basal tarsi as long as the rest com¬ 
bined (excluding the claws), anterior tarsi without marked sexual 
characters. Dimensions —17 x 9 imn. 

9 . Longer and more parallel, anterior tarsi slightly narrower. 
Dimensions 18 x 9 2 mm. 

Hab. —Birchip, Victoria, and Wimmera District; (from Mr, J. 
C. Goudie and Mr, 0. French). 

Easily distinguished from A punctipennis and A. costipennia 
by its wider border to pronoturn, and different elytral sculpture. 
The female specimen is much more nitid than the male, but this 
appears to be due to immersion in spirit, and is evidently a more 
worn specimen than the male from Birchip. The female-type 
has been returned to Mr. French* 

^Ethaudks dkckmcostata, n.sp, (Text^fig. 6 ). 

May be best described by comparison with the former two 
species. Colour as in A. coatipmnia, opaque black. 

Head in structure like A, marginicollia , but finely punotulate as 
in A. costipennis. Third antennal joint equal to fourth and fifth 
combined. 

Prothorax : convexity as in A. costipennia , with anterior 
angles very acute and more prominent than in A. marginicMi$ y 
with sides and front angles even more thickly mar¬ 
gined than in that species. This margin emphasised 
by a distinct gutter within the margin. Bides 
widely rounded as in A. costipennia , but more 
sinuously incurved towards the posterior angles, 
which are deflected and acute. Elytra each with 
five distinct, rounded cost®. The first divided by 
the suture, bifurcates near the scutellum, forming 
the triangular depression behind it, the branches 
scarcely reaching the base; the second and third, 
at about equal intervals from each other and from the 
the suture, join near the apical declivity, and are then 
merged into the indefinite rugosity of the intervals; the fourth, 
joined to the fifth near the shoulder, is continuous almost to tfie 
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apex; while the fifth is near and parallel to the sides, becoming 
obsolete at the apical declivity. The intervals are coarsely and 
Mubalutaecously punctulate as in A , marginicollis. The basal 
joint of the front tarsi is distinctly longer than each of the next 
three. Dimensions —16 x 8 mm. 

Hab. —Grampians, Victoria. A single specimen (<£?) from Mr, 
0. French. Type in the author’s coll. 

ByaLUUS OVKNBRN8 I8, n.sp. 

Differs from B . rriicutatm Pane., in the following particulars. 

Head more finely punctured, eyes smaller, antennae stouter. 
Prothorax much wider at apex, with acute anterior angles much 
more emarginate and obliquely curved outwards; sides more 
sinuately widened near apex,posterior angles rectangular,but more 
deflected and outwardly directed. Lateral margins much thicker, 
shining, rounded, and less recurved. Disc flatter and much more 
finely punctured. Elytra less distinctly costate, intervals more 
coarsely rugose and much more finely punctured. Abdomen with 
first two segments longitudinally strigose, and, like the sternum, 
finely punctate. (In B . reticulaltw the abdomen is not atrigose 
and, like the sternum, coarsely punctate throughout). Legs 
shorter and much less strongly punctate. Dimensions —20 x 8 mm. 

Hab —Bright and Fern Hills, Victoria, Taken by the author. 
Also from Messrs. Helms and French. 

The capture, by the author, of a specimen of what is evidently 
the true B. reUeulatu* Pasc., at Cunningham, Gippsland, has 
convinced me that I was mistaken in my former identification 
of that species. The two species are superficially so alike that, 
when examining the type, greater latitude for variation was 
allowed than I now think to be admissible. B. ovensensis is, 
therefore, the species that I compared with B . kosciuskoanus (these 
Proceedings, VoL xxxiii., p.412). Type in author’s coll. 

Byallius Mastkrsii, n.sp. 

Elongate-ovate, convex, blaok, pronotum opaque, elytra moder¬ 
ately shining, an ten me, palpi, and tarsi piceous, underside of tarsi 
and tibiae clothed with golden pubescence. 
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Head with frontal punctures more distinct than in the former 
species. Antennal orbits less widely rounded, forehead more 
convex and rather deeply impressed by a central longitudinal 
furrow widening anteriorly; antennae much slenderer, especially 
as to basal joints, third joint distinctly longer than the fourth 
and fifth combined. Prothorax wider than long (f> x 6 mm,), 
length measured at middle, very convex, anterior angles emar* 
ginabe and acute, directed forwards, apex semicircular, margined 
only at angles, lateral borders strongly thickened and scarcely 
recurved, slightly sinuate anteriorly and posteriorly, greatest 
width about the middle; posterior angles acute and a little over¬ 
lapping elytra, base closely fitting elytra and feebly bisinuate. 
Disc not perceptibly punctured, with central channel distinctly 
impressed throughout (the only case in the four known species; 
in B. reticulatug this channel is slightly indicated by a smooth 
line), with two large shallow elliptic impressions near centre, one 
on each side, and close to, the central line. Scutellum widely 
transverse and very narrow, elytra triangularly depressed behind. 
Elytra moderately convex longitudinally, strongly so transversely, 
sides and apical declivity very steep: at base wider than pro¬ 
thorax, humeral angles obtuse but distinct; sides with narrowly 
reverted border (only apparent at shoulders and apex when seen 
from above), gradually widening till near apical declivity, then 
abruptly narrowing, apex rounded and a little horizontally 
channelled in that region. Each elytron clearly, equidistantly 
tricostate, first cos tee not reaching the base, suture itself convex 
(scarcely costate), space between first cos tee irregularly impressed 
with large (and a few smaller) foveate punctures, other costal 
intervals reticulately, but not rugosely, foveate, with a single 
row of large punctures on margin extending to apex. Submentum 
and throat with large and rather distant, round punctures, pro¬ 
sternum smooth with a few transverse strisa, mesosternura carinate, 
closely and coarsely punctured, prosternal process bluntly pro¬ 
duced backwards and notched on each side. Abdomen minutely 
punctured, with first two segments a little strigose at anterior 
edges, Femora finely, tibiae (especially towavds apex; coarsely 
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punctured on the undersides. [Front tarsi wanting]. Dimen¬ 
sions —19 x8'5 mm. 

J7a6. — Interior of New South Wales (Oondobolin). 

A specimen (probably £) is under examination from the 
Macleay Museum, through the courtesy of Mr. G. Masters. It 
is readily distinguished from the other three species by (1) convex 
and channelled head, (2) scarcely recurved prothoracic border, 
and acute posterior angles, with canaliculate disc, (3) narrow but 
very transverse scutellum, with triangular depression behind, 
(4) nonrugose and foveate elytra, and (5) greater convexity in 
both directions. Type in Macleay Museum. 

Four distinct species are before me, differentiated as follows :— 

1 . B. reticulatus Pasc. — Prothorax with lateral border moder¬ 
ate^ wide and strongly recurved; disc strongly punctured (evident 
to the naked eye). Elytral intervals and undersurface strongly 
punctate. 

2 . B. ovmsensis Cart.—Prothorax with anterior angles much 
more emarginate, lateral border strongly thickened and less 
recurved. Discal punctures very fine (not evident to the naked 
eye). Elytral intervals and under surface much less strongly 
punctate, tirst two segments of abdomen wtrigose. 

3. B. kosciuakoanus Cart.—Prothorax with anterior angles not 
prominent, lateral border less thickened than in 2, and strongly 
recurved only near apex. Posterior angle widely obtuse and not 
deflected. Discal punctures as in B. ovensensis. Abdomen not 
strigose, but punctures finer than in 1. 

4. B. Mastersii Cart,—Forehead and prothorax distinctly 
canaliculate, acute posterior angles and scarcely recurved border 
to prothorax, Disc smooth. Scutellum narrowly transverse and 
accompanying elytral depression. Elytra foveate but not rugose. 
The whole more convex, an$ apical declivity nearly vertical 

Cardiothorajc simos, n.sp. 

Elongate-ovate, depressed, blackish-brown, opaque. 

Hw& with frontal impression almost circular, basal joints of 
antennee slender, succeeding joints stouter to the apex, each joint 
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furnished at its apex with a tout whitish bristles, apical joint 
largest and thickly covered with such bristles. Prothorax cordi* 
form, widest considerably in front of middle, anterior angles 
prominent and obtuse; sides widely rounded and parabolioaliy 
constricted towards the base, posterior angles forming a slender 
process directed backwards as in C, egerius Page.; foliaceoue 
margins wide and slightly upturned, the anterior half separated 
from the disc by a deep curved sulcus; border raised, not shining, 
throughout, most evident at apex. Disc nearly flat, central line 
distinct, an elongate foveate depression on each side. Mlytra 
elongate-ovate, shoulders obsolete, disc rather flat; striate, with 
six strne on each elytron shallowly and indistinctly punctured; 
intervals rough and obsoletely punctulafce; margined by a strong 
crenulate costa, roughly punctured. Exterior to this costa, on 
the curved side of each elytron, are two more rows of subfoveste 
■punctures separated from the true epipleura by a costate border less 
elevated than the preceding but meeting it near the shoulder and 
near the apex. Upper half of epipleurse with two similar rows 
of punctures to the two marginal series; lower half smooth. Legs 
smooth, with undersurface glossy black,femora unarmed. 3ody 
beneath black, smooth and opaque. Dimension #—14 x 5 mm. 

Hab ,—Tambourine Mountain, Queensland; from Mr. R.Illidge. 

The above is, I believe, a female, but I have also a specimen, 
which I take to be a male of the same species, given me by Mr. 
Cox, bearing a label “Ex Coll. Froggatt,” probably from the 
Tweed River district. This differs from the above in the follow¬ 
ing particulars, which I therefore call wr. A. 

Var.A .—Anterior angles of prothorax much more acutely and 
squarely produced, as in (7. egerin# Paso. Elytra! sculpture less 
distinct (possibly from abrasion and grease), with the outside 
costa obsolete, and the inside or submarginal costa less strongly 
marked. Dimension# —12*1 x 4‘2 mm. 

The above insects strongly resemble C, egeriu# Pasc., in colour 
and form, especially in the peculiarly iobat* hind angle of pro* 
thorax; but they are clearly differentiated from that species in 
size, and in the absence of the alternate costiform intervals an 
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the elytra which characterise Pasooe’s species. I would take this 
occasion to add that the figure given in the Journal of Entomo¬ 
logy for 1866 (PI. xix., fig.4) is misleading, in that, (l)ifc gives an 
inadequate picture of the lobate hind angles of prothorax, (2) it 
greatly exaggerates the obovate^ elytra. In a series taken by 
myself, specimens of which I have compared with the type, none 
are enlarged posteriorly to the same extent as in the figure. Two 
specimens in my collection measured as follows : £.19 mm.; 
§.20 x 6£ mm.; whereas the measurements of the figure given, if 
reduced to the same standard of length as my female specimen, 
would be 20 x 7i mm. 

Cardiothokax carinatus, 11 .sp. (Text fig. 7). 

Elongate, black, prothorax opaque, elytra nitid, an ten®, palpi, 
and tarsi reddish. 

Hmd with labrura emarginate, slightly concave in front and 
fringed with a few golden hairs, epistoma with front edge trilinear 
(i.e., truncate in front, angulately rounded towards 
the sides); frontal impression rather square; an¬ 
tennae thick and, with the palpi, clothed with abort 
golden pile. Prothoraat !► x 7 imn., the length being 
measured along the middle, the greatest width 
behind the middle, the anterior angles strongly 
produced but rounded and reflexed at the tip, wider 
at apex than at base (5mm, and 3 mm. respectively), 
the latter strongly Insinuate; sides widely and para- 
bolically rounded, with edges thick, shining, not 
reflexed and coarsely orenate throughout except 
near hiud angles; posterior angular process widely 
truncate, directed obliquely outwards; foliaceous 
margins wide, separated from the disc throughout 
by a deep curved sulcus, much wider in front than 
behind; median line well defined, widely channelled at the base; 
at each side of this is an irregular elongate depression, curved 
and nearly meeting behind, the insulated central part of disc 
raised, rugose and terminated at the apical border by two raised 
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triangular humps; the foliaceoua sides obliquely striolated across 
the anterior angles. Elytra wider than prothorax, slightly 
convex, broad at the base, sides slightly dilating towards the 
apical third,' abruptly declivous behind; a triangular depression 
behind the soutellura; shoulders widely rounded, with unusually 
strong]yreflexed epipleural fold; with four shining carinate cost© 
on each elytron; of these the first and fourth connected near the 
apex, the second and third not connected, the second shorter 
than the third apically, and the third and fourth not reaching 
the base; between these (one outside) are five slightly convex 
intervals of a dull black becoming snbobsolete towards the apex, 
entirely impunotate; the suture also itself shining and bicostate, 
though less raised than the four cost© mentioned above. Epi - 
pleura*, subconvex with an evident central ridge. (N.B.— In <7. 
crmulicollia Bates, the epipleur© are concave, with a central 
depressed line). Abdomen smooth and shining; femora trans¬ 
versely striolate; tarsi and apex of tibife clothed with golden 
hairs. Dimensions —20 x 7 *5 mm. 

JEfafe. —Mount Garnet, North Queensland (sent by C. French, 
Esq., F.L.S., of Melbourne), 

This interesting ally of C. creuulicollia Bates, may, at first sight, 
be mistaken for an exaggerated variety of that species; but the 
striking differences pointed out in the diagnosis are evidently 
specific; e,g. 9 the coarsely cumulated throughout, unrqflected edge 
of the prothorax, the blunt and turned-back tip of the anterior 
angle, the widely truncated posterior angular process, the two 
triangular nodules on the anterior disc, the carinate-costate elytra 
in strong contrast to the low, level, intermediate intervals, the 
ridged epipleur©, the more strongly widened prothorax, Ac, 
Two examples were sent, both probably female, judging by the 
comparative slightness of the femora. (The strong characters 
described above are a sufficient justification for publishing a 
description of the one sex, especially since its nearest ally, G. 
orenidicollis , shows little sexual differentiation). 
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APABIS BBPLKOENOIDE8, H.sp. (Text-fig. $). 

Elongate-ovate, upper surface dark copper-br6nze, very nitid; 
beneath darker; sntennee, palpi, and tarsi piceous-red, tibiie and 
tarsi clothed beneath with light red hair. 

Head somewhat triagonal and strongly protruding from thorax, 
lahrum prominent and punctulate, epistomal ridge prominent, 
with front edge concave, sides oblique, forehead 
squarely depressed, limited in front and on sides by 
well marked sutures, and behind by indistinct horse¬ 
shoe impression, coarsely punotulate. Eyes small, 
oblique, coarsely faceted, with hollow impression 
behind the eyes, neck finely punctured; antenna? 
stout and long, in both sexes extending beyond 
the base of prothorax, longer in male, third joint 
about equal to fourth and fifth combined, eleventh 
longer than tenth and acuminate. Prothorax in 
$ as wide as long, in £ rather longer than wide, 
truncate at base and apex; convex, without lateral 
foliation, sides regularly rounded, widest at middle, 
at apex a little wider than head; anterior angles 
***■ 8 * obtuse and unseen from above, posterior angles 
widely obtuse and only indicated by slight enlargement 
of border in that region; border very narrow throughout 
and a little raised; central channel well marked; disc with 
two large, fovsse near base, two large foveate impressions 
towards the sides, and several large scattered setiferous 
puncture^ the Whole minutely punctured* Scutellum raised, 
triangular and punctulate. Elytra rather narrowly ovate in 
widtfy |n $, ^oulders obsolete; regularly striabe-suteate, with six 
ttri® cnthe upper surface of each elytron and two more on the 
sides; intervals equal, slightly oottvex and apparently quite smooth 
^ tieapt for a few sroall setm near the base and sides, each bearing 

epipleuws quite smooth, abdomen 
ahd pWwterttum a little transversely strigose; , 

^smtastercum 1 and femora With scattered h*irt>v intermediate 
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tibiae curved, the others straight. Dimension *—<£.18 x 6 mm*; 

$.20 x 8 mm, 

/lab .—Victorian Alps, at 5000 feet altitude. 

Three specimens, one male, two female, were taken by the 
author (one under a stone of the cairn on the summit of Mount 
Blowhard, near St. Bernard Hospice), Three other specimens 
from Warburton, Victoria, have been given me by Mr. 0, French. 
The Warburton specimens differ slightly from the Alpine in 
being smaller, more brilliantly metallic, and presenting some 
differences in the position and size of the prothoracic fovese. The 
species can be readily distinguished from A . Hoxvittii and A. punc- 
ticepe by colour, by its impunctate, more convex, distinctly 
channelled and constricted prothorax, and by its more strongly 
sulcafce elytra. In general outline it strongly resembles Jiepf* 
geu6# } as also in the great distance of the eyes from the pro¬ 
thorax. The usual strong sexual differences in the tarsi, charac¬ 
teristic of the genus, are to be noticed. 

Apasis Ilowittii Pasc.—I have been much puzzled by the great 
variations exhibited in what I take to be this species. Specimens 
taken by myself at Mount Macedon exactly correspond to Pascoe’s 
rather meagre description, and to his figure (Ann. Mag Nat Hist. 
Ser. 4, iii, p.140, pi xi), and were, moreover, compared with .the 
type. The two specimens*, both male, in the Macle&y Museum, 
which were sent (so Mr, Masters informs me) by Dr. Howifct, 
from whom also Pascoe obtained his specimens, differ considerably 
from my own in being much smaller, more convex and coppery 
length 15 mm., while Pascoe gives 10 lihe$ (or I 

have lately taken a series of Apam in the Viotori&n Alps (Mount 
Buffalo and St. Bernard) which present even greater differences. 
While hesitating to describe these ms a new species, I would 
provisionally name the variety to distinguish it 

▼v. 4< hugicoilvi, 

lACiftr, fleeter wore njbiwt thaw a. oqjoqr 

block, wbnwnfttm atroogly grooved Icftg jtvtdinally 

* l b*v« qtaaeto ex<wul*»d them, anS tad fern ideoUealwith the 
2 have described above a* A. beplegtnoid**. Dr. Howitt the* appear* to 
have ooUeoted two apeoiea without noting their diflwenoe. 
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throughout (in A. ffawittii only grooved anteriorly), Proihorux 
longer than broad (6x5 mm.) and very slightly widened at middle 
{in A, Il&wiUii the length and breadth are about equal, and the 
sides distinctly rounded; in A . punotwsp* Lea, they are still more 
widely rounded). Intermediate tibi® curved (in A . IlowiUn 
straight), Dimension*-* <J,21 x 6£ mm.; 

Hah, —Victorian Alps. 

The sexual differences in the tarsi are strongly marked. 

AohuuM fovkatum, n.sp. 

Oval, light bronze, pro thorax slightly, elytra more, nitid, beneath 
glossy blaok, antennoo and palpi piceous, tarsi reddish on their 
upper surface, clothed below with grey tomentum. 

Head : labrum strongly emarginate and punctulate, clothed 
with greyish hair, apex truncate and base widened; maxillary 
palpi unusually long, epistoma strongly punctulate, separated 
from front by curved depression, front rugosely punctulate; 
antennte about extending to the base of prothorax, third joint 
distinctly shorter than the fourth and fifth combined, each suc¬ 
ceeding joint slightly wider than the preceding, eleventh much 
the longest, ovoid with rather poiuted apex, frotkprax wider 
than long (2'5 x 4 inra.), circularly emarginate at apex, neatly 
truncate at base, sides evenly and rather widely rounded, scarcely 
sinuate near base, and narrowly bordered throughout; anterior 
angles obtuse and rounded* posterior angles distinct and obtuse; 
auhfoliaceous jji h rgin wide and flat towards base, a little convex 
anteriorly, separating sulcus variably but always indistinct, in 
general indicated by an elongate fovea. Disc slightly convex, 
general surface unevenly rugose but thiokly pnnptu^te with 
punctures of the saw® *Ue as those on the head. A four larger 
ftmetufes irregularly scaled on disc, more thickly on the 
margins. Souieliun^ curvilinear triangular, distinctly punctulate* 
fflytra ov*\, rather narrowly pointed apically, sides not at all 
tfie base* wider than prothorax at base, shoulders 
TQUnd®d, and emphasised by slightly reflexed epipleural border; 
disc rather flat, each elytron with seven lines of ton* ^p^nctures; 
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between the first and second, third and fourth, fifth and sixth 
are regular rows of about six large fove», themselves contained 
in larger depressions, giving a wavy appearance to the surface. 
The rounded sides and epipleuroo coarsely punotulate. Abdomen 
with large foveate impressions near the sides. Proaternum sharply 
carinate; interooxal process semicircular, entire and not produced 
backwards. Dimension *—10 x 4*5 mm. 

Hab .—Mount Horror, Tasmania (Mr. A, M. Lea). 

Four specimens are under examination, kindly sent me by Mr. . 
A. M. Lea, the well known entomologist of the Agricultural 
Department of Tasmania. While allied to A, abbreviatum Boisd,, 
the differences are well marked but not easy to define. To 
facilitate identification the following table of comparison will bo 
of assistance :— 

A. fovealum. 

Size smaller, 10x4*5 mm., 
narrower and less convex. 

Colour less nitid, especially on 
prothorax, lighter bronze, 

Pronotum very uneven and 
rugose, Bubfoliaoeous margins 
more distinct. 

iilytra : general surface wavy, 
large foveas at regular interval*. 


A. abbreviation. 

Size larger, 11x5 5 ram., 
wider and more convex. 

Colour more nitid, darker 
bronze, 

Pronotum shining and scarce* 
ly rugose, margins less distinct* 

Elytra : general surface 
smooth, large fovem irregularly 
placed. 


Prosiernu/n strongly carinate. 
Tomenfcoee clothing of tarsi 
grey. Posterior interooxal pro¬ 
cess semicircular, not produced 
backwards. 

I have not been able to det 


Pronternum not carinate. 
Tomentose clothing of tarsi red* 
Interooxal process nearly trun¬ 
cate in front, with carinate 
edge produced backward**. 

>t any sexual differences in the 


specimens, , i 

Aobuom oupuasottKi, \ 

Compact, widely ovate, convex, a brittiant shinifig 
antennas, palpi, knees and tarsi pieeoua-red; beneath iiUdk it^K * 
very nitid. 
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Head : labrum prominent and punctate, clypeus raised, straight, 
and, with the front, coarsely punctulate, continued backwards 
by a strongly raised ridge At right angles to clypeus extending 
to the inside of the eye; front thus squarely depressed, eyes large 
and prominent; antenn© extending beyond the base of prothorax, 
third joint at least equal to fourth and fifth combined, joints 4-10 
oboonic, gradually thickening towards apex and tending to become 
more ovate; eleventh elongate-ovate, longer and wider than 
tenth; men turn and Bubmentum with large round punctures. 
Prothorax transverse (3 x 4*5 mm.), convex, without lateral 
foliation, apex rather circular, anterior angles etnarginats, acute 
{about 80°) and a little recurved at the tips, sides sinuate, in 
front slightly, abruptly near base, widely rounded to greatest 
width behind the middle, posterior angles distinct and rectangular. 
Border at base, sides, and apex narrow, of equal width, recurved 
only at sides. Disc without central line, tinely and regularly 
punctulate, with a few larger setiferous punctures irregularly 
scattered on surface. ScuUltum small, transverse, and coarsely 
punctulate. Elytra rather squarely ovate, distinctly wider than 
prothorax, convex and widely rounded at apex, shoulders 
moderate; coarsely punctate-striate, each elytron with ten rows 
of large, round, evenly and closely placed foveate punctures 
placed in stri©, of which two rows are on the sides; punctures 
on outside row much larger than the rest and wider apart (4 on 
Outside row occupy the space of 6 in adjacent row). The intervals 
strongly convex and closely punctured; epipleur© coarsely puno- 
tulata, prosfcernum and abdomen very minutely punctured. Front 
tibiae straight, intermediate and hind tibiae rather strongly bowed/ 
and compressed near apex. Interooxal process semicircular, with 
raised margin. Dime^uions—12 x 5*6 mm. 

IZo&'^Bardoc, West Australia, 

A tingle specimen (£?) has been kindly given me by Mr. 0. 
French* The structure of the antennas, in combination with the 
eiil^Aterpttnctate elytra, would place this species near A .viola- 
town Cart, Sect, iiA* in my classification. * It is quite distinct 
iron* all species known to me, nor can it be confounded with 
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either of the three species described by Herr Gebien (Die Fauna 
Sud-west Australiens. Hamburg, 1905). The combination of 
foveate-like punctures in elytra! stria*, with pronounced raised 
intervals is very unusual, which with its short broad form and 
brilliant metallic colouring should render its identification easy. 

Adklium Goudiki, n.sp, (Text-fig. 9). 

Elongate-ovate, copper-bronze, nitid, antennas, palpi, legs and 
tarsi reddish. 

Head: labrum prominent and truncate, epistoma very convex, 
oblique and raised at the sides, limited behind by a thin but 
definite straight suture, this meeting the more 
strongly indented ocular sutures at light angles, 
the latter obliquely continued and branched to 
meet the sides of epistoma; at the junction of 
clypeal and ocular sutures a seta bearing a long 
white hair; head rather finely and distantly punc¬ 
tured, punctures becoming finer and scarcer to¬ 
wards the vertex, closely but strongly rugose at 
base. Prothorax convex, wider than long (4 x 
5 nun.), widest at middle, slightly emarginate, 
anterior angles rectangular, sides widely rounded, 
slightly sinuate anteriorly, strongly so posteriorly, 
hind angles a little dentate and rectangular, base 
and apex lightly bordered, sides with thickened 
upturned border, narrowly furrowed, or subfoliate, with a 
shallow elongate depression at sides of discal portion. Disc 
minutely and rather closely punctured, with about five large 
foveate punctures irregularly placed. Scutellum transversely 
triangular. Ehjtra a little wider than prolborax, regularly 
ovate, convex, shoulders rather squarely rounded, with up¬ 
turned margin, evident from above at shoulders and apex. 
Seriate-punctate, with nine rows of punctures, in general 
very small (like pin-pricks) and irregularly spaced, with 
a few punctures of larger size. Intervals in gene»al flat and 
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minutely punctulate, the fifth interval feebly raised. Suture 
depressed throughout and triangularly so behind soutellum. 
Epipleur® minutely, two apical segments of abdomen more dis¬ 
tinctly and closely punctulate. Intercoxal process truncate and 
split in front. Under surface generally smooth and metallic. 
Intermediate tibiae bowed, others straight. Dimension#—14 x 6 
mm. 

Hab ,—Sea Lake, North-West Victoria. 

Three specimens, male, with strongly transverse front tarsi, 
have been sent me by that enthusiastic collector, Mr. J, C. Goudie, 
after whom I have named it. A typioal member of my Sect.i.A., 
and closely allied to A . Lindense Blackb., it is sufficiently differ¬ 
entiated by its combination of lustrous bronze colour (os A. 
ellipticum Blackb.), with dentate rectangular hind angles to pro¬ 
thorax (as A . Hackeri Cart.), and nearly smooth pronotum (as A . 
auratum Paso.). 

Ademum Sloanbii, n.sp. (Text-fig. 10). 

Elongate-ovate, shining metallic bronze above, antennae, palpi 
and tarsi coneolorons, bronze-black beneath, highly polished. 

Head: labrum prominent and punctulate, epistoma subtruncate, 
neatly flat, clearly defined behind by semicircular suture, 
and together with the forehead coarsely and irregularly 
punctured; part behind the eyes only minutely so. 
Antennal orbits punctured like the forehead, separated 
from it by deep suture, and bearing on it a long dis¬ 
tinct foveafce impression. Eyes large and projecting; 
antennie extending beyond the base of prothorax, 
stout, third joint less than fourth and fifth combined, 
joints 7-10 obconioand wider than preceding, eleventh 
ovoid-acuminate. Prothorax convex, transverse (2*5 
x4mm.), widest behind the middle, base slightly 
wider than apex, apex subtruncate (seen from 
above), anterior angles scarcely advanced and obtuse, 
sides widely bounded, abruptly sinuate towards base, 
posterior angles prominent and reotangular; base trun¬ 
cate; the whole narrowly bordered with smooth upturned 
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margin. Disc coarsely, irregularly punctured, the puncture* 
sometimes coalescing, sometimes separated by smooth shining 
spaces irregularly shaped and placed; with one or two 
larger punctures near the antero-oentral portion of each lobe, 
and shallow elongate depressions towards the sides; central 
line faintly (or not at all) indicated by slight depression, 
without any lateral foliation. Scuiellum raised, triangular, and 
punctulate, Elytra wider than prothorax at base, shoulders 
widely rounded, sides subparallel on basal half, then gently 
rounded to apex; punctate-striate, with ten rows of »tri» on each 
elytron, the punctures in striro large, close, and regular (much 
larger than in A, calosomotdes Kirby), largest and most exposed 
on two outside striee; intervals regular, uninterrupted, convex 
(the strial punctures giving a somewhat crenulate aspect), and 
minutely punctulate; the third, fifth, seventh and ninth becoming 
wider and rnoro costiform than the others towards apex, and 
sometimes slightly pustulose (in one specimen rather distinctly 
so) in this region. Epipleurse with shallow irregularities of 
surface, scarcely punctulate; underside of femora and apical„ 
segment of abdomen finely punctured; tibiae closely and mare 
strongly punctured; tarsi and narrow line on tibiae clothed with 
pale straw-coloured tomentum. Tibiae enlarged near apex, anterior 
and intermediate tibiee slightly bowed. Intercoxal process 
margined and narrowly rounded. Dimensions —11 x 4*6 nun. 

Hab .—Blayney and Orange, N.S.W. 

Three specimens are before me, all, I think, male, two collected 
at Blayney by Mr. T. G. Sloane, after whom I name it; the third 
has been for some time unique in my cabinet, labelled “Orange” 
in the handwriting of the late Dr. 0. D. Clark. This species is 
evidently a member ot my Sect, ii., Subsect, C., but is separated 
from all except A . pestiferum mild, by its pronounced hind angles 
to prothorax. In only one specimen is the tendency to pes£bl*» 
tion of elytra! intervals at apex well marked. These characters, 
together with its metallic (not violet) colour, its subcrenuiate 
intervals, and its raised alternate intervals should render It easy 
to distinguish. 
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SkIROTRANA BIMETALLIC A, tl.Sp, 

Elongate-ovate, very convex. Head and prothorax shining 
coppery-bronze, elytra metallic dark green bronze, moderately 
shining, underside and legs dark bronze, shining; antennae, oral 
organs and tarsi piceous; basal haff metallic, apical dull. 

iHead ; labruta emarginato, narrow and concave towards apex, 
episfcoma prominent, rounded at sides and, together with the 
front, rugosely punctate, limited behind by well marked furrow, 
deepest at sides. Forehead flat and terminated landward by a 
semicircular ridge behind the eyes, the latter prominent. 
Antennae stout, not extending to base of prothorax; third 
joint little longer than fourth, apical joints slightly larger 
than the rest, eleventh ovoid. Prothorax convex, apex slightly 
bisinuatc, with a feebly indicated depression at the middle, 
anterior angles a little advanced, rounded and (not widely) 
obtuse; sides moderately rounded, widest about half-way, then 
slightly sinuately incurved to the obtuse but distinct posterior 
angles; base curvilinear bilineal (seen from above), scarcely 
ooarctate, with scufeellum distinctly in front of hind auglen, 
closely fitting the elytra; sides entire, and, together with apex, 
narrowly bordered (apex very narrowly so) with a darker colour, 
this border disappearing at base. Disc without lateral foliation, 
central line feebly indicated near base and apex; strongly and 
closely punofculate, the punctures near centre and apex tending 
to coalesce and form longitudinal rugosity, but distinct and round 
towards the sides, with four large shallow depressions in a trans¬ 
verse line across the centre, about equidistant from each other 
and the sides, the two inner more distinct. ^owW^wm trans¬ 
versely elliptic and punctulate. Elytra very oonvex, wider than 
prothorax, shoulders obtusely rounded but distinct, with narrow 
shining border only evident from above near shoulders and apex. 
Striate-punctate, with ten striae in pairs on each elytron, the last 
pair on the sides, the tenth stria, at side, containing larger punc- 
tures, these becoming obsolete toWards apex, where the margins 
become horizontal; between the second and third, fourth and 
fifth, sixth and seventh, eighth and ninth are wide raised convex 
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intervals broken up into nodules on apical declivity, thes 
intervals bearing one or two punctures on each irregularly 
placed; sutural interval flat and depressed on disc, raised at 
apex; the whole surface closely minutely punctulate. Submenturo, 
sides of sternum and epipleuree bearing large round punctures, 
abdomen longitudinally strigose, distinctly punctured only on 
two apical segments. Legs short, all tibife curved, tarsi and apex 
of tibite clothed with dark golden pile. Dimension* — 14 x 6mm. 

Hah. —Gingkin, near Oheron, N.S.W. 

One specimen (<J) of this fine insect was captured by my son, 
R. B. Carter, in January, 1909, Though belonging to Group ii., 
of my classification,(These Proceedings, Vol.xxxiii., Part2, p.898) 
it stands by itself in its striking bicoloration, and the smooth, 
subcoatate elytral intervals. 

Brycopia Chkhsmani, n.sp. 

Oval, violet-brown, shining. Antennae, palpi, and tarsi pale 
red. 

Head: labrum prominent, epistoma truncate with rounded 
angles, coarsely punctulate and very nitid, front rather concave, 
more distantly punctulate than epistonia and sharply separated 
from it by transverse and lateral sutures. Antennas short, 
scarcely reaching base of prothorax, joints successively larger to 
apex, third joint longer and thinner than fourth, joints 4*10 
bead-like, apical joint the largest and ovoid. Eyes large, round 
and nob very prominent. Prothorax transverse, truncate in 
front and behind, widest at middle, anterior angles slightly 
advanced, obtuse; sides regularly rounded, and a little sinuate 
near the obtuse posterior angle. Sides and base narrowly 
bordered. Sides not explanate but a little emphasised near the 
middle by longitudinal foveas. Dhc regularly, shallowly punc¬ 
tulate (as on front). *Scutellum raised, triangular and punctulate. 
Elytra widely ovate, modetetely convex, wider than prothorax, 
shoulders rounded, sides tapering near apex; striate-punctate, 
each elytron with ten shallow striae, punctures in striae round and 
close. Intervals quite flat and finely punctured. Elytra pro- 
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longed forward in the soubellary region. Sternum and epipleura 
deeply and coarsely punctulate. Abdomen coppery and more 
finely punctulate. All tibiae slightly bowed and attenuated. 
bimt.mioni—8 x 3*1 mm, 

H«b t —Moruya, N.S.W. and Victorian Alps. 

Two specimens sent by Mr. (?. Chessman, after whom I name 
this insect. In general appearance it is somewhat like a small 
Addium reduetum Pasc., but the ely tral intervals are much flatter. 
A third specimen has since been taken by the author in the 
Victorian Alps. 

Bryoojma frmorata, n.sp. 

Elongate-elliptic, rather narrow, bronze above, black beneath, 
the whole very nifcid; antennae, palpi, labrum, knees and tibiae 
red, tarsi pale red, apical parts of femora, except knees, pale yellow. 

Head rather narrow, labrum emarginate and rounded at apex, 
episfcoma distinct and round, limited a furrow, concave (from 
front view), forehead grooved between the eyes, and, together 
with epistoma, finely punctulate, eyes large, not so prominent as 
in B . tuberculi/era Champ., antennas extending to the base of 
prothorax, slightly thickening outwardly, apical joint longest and 
a little wider than tenth, ovoid. Prothorax subquadrate, convex, 
a little broader than long, subtruncate at apex, bisinuate at base, 
sides a little rounded anteriorly, gently and evenly converging 
behind; greatest width near front angles, these obtusely rounded 
and deflected; hind angles sub rectangular; disc finely and closely 
punctured, without any indication of central line, with a few 
setiferous impressions, of which two can be seen on margin at 
each side, two evenly placed a little in front of centre. Scutellum 
small and semicircular. Elytra wider than, and about two and 
one-quarter times as long as prothorax, narrowly elongate-oval, 
punctate-striate, with about ten rows of small, closely approximate 
punctures placed in fine striae, the intervals flat, closely dotted 
with punctures distinctly smaller than those in striae, and with 
about ten larger setiferous punctures promiscuously scattered 
thereon. (In the type-specimen there are six more regular than 
the rest, three each on the third interval.) Underside finely 
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punctured. Femora swollen, with upper surface curved, front 
tibiae curved, others straight. Dimensions—8 x 2<8 mm. 

Hab .—Warburton District, Victoria. 

I found this very distinct and interesting specimen (<J)» *lasf 
unique, amongst some heteromera kindly given me by that very 
enthusiastic entomologist, Mr. C. French, of the Victorian Depart¬ 
ment of Agriculture, It seems that Brycopia is likely to form 
as varied and numerous a genus as Addium and Seirotrana ; in 
this case presenting similar features in its femoral adornment to 
S . geniculata Haag-Eut., and S. femorails Mach It is otherwise 
allied, in form of prothorax and general shape, to B. tuberculi/era 


Champ., from Tasmania, which is, however, a larger and more 
robust insect. 

Table of Brycopia . 

A. Sides of prothorax not or very slightly rounded. 

6, Elytra tuberoulafee. tubercnlifera Champ. 

66, Elytra non tuberculate. 

c. Colour black. 

Elytral intervals subeonvex ... longipe% Maol. 

Klytral intervals smooth. dubia Macl, 

cc* Colour bronze. 

Femora unlcolorous pAle red... mmor Cart. 

Femora with apical half pale yellow. .femorata Cart, 

AA. Sides of prothorax diotinctly rounded near middle, 

d. Prothorax crenulate at sides. 

Surface pilose,.. .*... pilosella Paso. 

Surface non-pilose . crtnaticcllis Cart, 

dd. Prothorax not crenulate at sides, 

e. Colour black. 

Elytral intervals subeonvex (2-4 wider than rest).. Taylori Cart. 

Elytral intervals sharply ridged.... monilicomis Mach 

«. Colour bronae. 

Prothorax canaliculate....... parvula Macl. 

Prothorax not canaliculate, 

Prothorax very convex, else 6*5 mnt. globulosa Cart. 

Prothorax less convex, alee 8 mm. .Chessmctni Cart. 

eee. Bicolorous (elytra black, prothorax purplish), 

Size smaller than above (4 mm.)... mintda Lea. 
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General Geology and Physiography. 

i. Introduction. 

The Canobolas, or Canoblaa, are an isolated group of mountains, 
about seven miles to the south-east of the town of Orange, N.S. W. f 
and lie at the junction of the three Counties of Bathurst, Well¬ 
ington, and Aahburnham. Rising about 1600 feet above the 
le^el of the surrounding tableland, they form a conspicuous feature 
of the landscape, particularly when viewed from the west. 
Situated, as they are, so close to the main Western Railway line 
and }n the neighbourhood of such a large town as Orange, it is 
dutprising that they have received so little attention from 
geologists in the past. 

In the late J|r. C. S. Wilkinson (then Government 

Geologist) visited the Canobolas, and came to the conclusion that; 
<r OM Man ^ had at one time formed a point of 

< volcanic eruption on a somewhat grand scale. 

; fh % W & David visited the OW Man Canobolas, 

contributed a brief note to the Proceedings of 


(Plates vii.-ix.) 

A. General Geology and Physiography. 

i. Introduction. # . 

ii. Petrography. 

iii. PHYSIOGRAPHY AND TOPOGRAPHY . 

iv, Descriptive Geology ... 

1. The Lava-Flows and Tuffs. 

2. The Dykes and Neoks ... 

3. The Order of Eruption of the Lavas 

4. A#e of the Volcanic Eruptions- 

B. Petrology. ... 









158 


THE GEOLOGY OF THE GANOBOLA8 MOUNTAINS* 


this Society,* in which he referred particularly to the occurrence 
of andesitic lavas on this mountain* In 1891, the Rev. J. M. 
Curran, in a paper read before the Royal Society of New South 
Wales,f described several rooks from this area, including porphy- 
ritic basalts from German’s Hill, and fine-grained basalts from 
the Orange Racecourse. The German’s Hilt rocks were evidently 
andesites. 

In December, 1901, one of us (C. A. StUsmilch) began a 
geological survey of the area'in conjunction with the Rev. J. M. 
Curran. A considerable amount of field-work was then done, 
but the work was subsequently dropped. A re examination, some 
years later, of the material whioh had been collected, together 
with subsequent visits to the Canoholas by one of us (C.A.S.) 
showed that a renurvey was desirable. This lias now been done, 
and although the rough geological map which resulted from the 
previous investigation forms the basis of the present survey, the 
field-work has been done practically da novo . 


ii. Petrography. 


The rocks of this area may be classified as follows :— 

f 1, Diatomaceous earth. 

1 2. Tuffs. 

3. l^avas—Coqiendites, Trachyte Andesites, and 
Basalt, 

i.CljCarbpniferQua^TT^Egite-PorpHyrite (intrusive). 
5. Devouian^Shalea, Sandstones, Quartzites and 
Conglomerates. 

"j 6. Silurisn^Slafcaa, I4meatone% Rhyolite, and 
Rhyolite Tuff, 

7. Ordovician—Graptolite Slate*. 
*>d#WWR^OraptoUt0 elate* occur over a wall area near 
Cadia* a few miles to the south xrf th$ Oanobcdas. This are* has 
not boon included in tbo aecumpunying 


Tertiary, -j 
I 

t 


Paleozoic, 


* Note on ths M Occurrence of Andeeltfc i,* w at the Canohlas* near 
Orange,” These Proceedings, Second Series, Voh v., p.490, IfiflO. 

f A Contribution to the Microscopic Structure of some Australian Rooks. 
Joura, Proo, Royal 8oe. of New South Wales, Vol. xxv,, pp, 198-204, 
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Silurian and Devonian ,—That portion of these formations 
which occurs immediately to the west of this area, has been 
already described by one of us.} In the immediate neighbour¬ 
hood of Orange, numerous outcrops of slates occur, which are 
well shown in the cuttings along the Forbes-Molong Railway 
line. No fossils have been found in these slates, but they are 
probably of Silurian age. A small outcrop of Silurian limestone 
occurs oa the Canomodine Creek, in the south-western part of the 
area. AU the Palaeozoic strata have been subjected to consider¬ 
able folding, and have been subsequently much denuded. As 
some of the fossils from this district had not been determined 
and described when the description of the formations in which 
they occur was printed, and the names of some hav.e been altered, 
a corrected list is here included. 


Liat of Silurian Foaaile fronn the Canobola* District, 


Aon kozo a. 


f Holy rite* liikoatrotonoides . 
auetralie . 
pycttobla$ioide$. 
Siimnilchii. 
cratus. 

^rietepheeioua. 
iUuoopbylium crateroides. 
Arachnophyllum epinto widen. 
Mictocynti* emlophylloidea, 
Tryptosvw HUifonnii. 

columnaris . 

priw$p$, 

Favoeitea gothlandica. 
HeUolites, 

C yathophyllum. 

Claudopora sp ind. 
Faqhjfpofa sp.iml, 

Zaphrentia ap.iud. 



Rocks 
i. K S.W. 

mi 
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Spongida. 
Tkilobita. | 

Braohiopoda. - 

Orinoidba. 


Aetylospongia. 

Bronteun sp.ind, 

Phacops sp.ind.. 

Conchuiium ( Pentamerus ) Knightii var. stricta. 

„ „ Etheridgii. 

Anoplotheca( 1) australis. 

Carnarotoschiafi) Simmilckii. 

Oonocardium Davidis. 

Ortkinina (?). 

Crinoid stems. 


Carboniferous^). —Extensive intrusions of augifce-porphyrifce. 
(diabase-porphyry) occur, intruding the Silurian slates in the 
northern part of the area. These are well exposed along the 
Forbes Road, and in the cuttings of the Forbes-Molong Railway 
line. These intrusions possibly took place during the Carbon¬ 
iferous Period. 

TerUaiy. —(a) Volcanic. These are classified as follows :— 

(a) Leuoocratie Trachytes including Comenditea, Pantellarites, 

light-coloured Arf vedsonite-Traohy tea, etc., with their correspond¬ 
ing dyke-rocks. They are all typically light-coloured, and more 
or less acidic in composition. 1 

(6) Melanocratic Trachytes, including Phonolitic Trachytes, 
Trashy-Andesites, with their corresponding dyke-rocks and tuft, 
These are typically darker in colour than the previous group, and 
some of them might easily be mistaken for andesites iu the hand- 
specimens. 

(e) Andesites, mostly porphyritic, and inclined to basic, in 
composition. 

(</) Olivine-Basalts. ’ ♦? 

(b ) Dicdomacwm Earth.—On* deposit was observed in the 

Parish of Bowan, near the Cargo Road. The mode of occurrence $ 
was somewhat obscure, but it appeared to lie beloW, and there- r 
fore to be older than the Andesites. , ,i’| 

The Diatoms belong largely to the genus ifirfori#**, whiie ^ 
spongoepioules (Spongilta) are also abundant. 
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iii. PHTSlOGBAVHY AND TOVOGRA Pit V. 

These mountains are situated on that portion of the western 
tableland which forms the divide between the watersheds of the 
Lachlan and Macquarie Rivers. The tableland has a general alti¬ 
tude of about 8000 feet, and isw continuation of one of the Blue 
Mountain peneplains described by Mr. E. C. Andrews.* In his 
first description he refers to it as the Lithgow Plain, but sub¬ 
sequently called it the Blue Mountain Plain.f The earlier name 
is too local for such an extensive physiograpbical feature, and, in 
our opinion, it would be preferable to call it the Orange-Blue 
Mountain Plain. Between the Oanobolas and the Blue Mountains 
numerous residuals of an older peneplain occur in the form of 
long ridges and isolated hills. These appear to reach a general 
altitude of about 3600 feet, and would correspond to the second 
level in the Blue Mountains referred to by Mr. Andrews, and 
which he called the Blue Mountain Plain. As this natae has 
now been taken for the lower level (3000 feet level), we would 
suggest the name of the Clarence Plain for this level. 

Standing on top of the Oanobolas and looking eastward, one 
can see several isolated and apparently fiat-topped residuals of a 
still higher level, which appear to exceed 4000 feet in altitude. 
These probably belong to Mr. Andrews’ Jenolan Plain. 

The 3000 feet tableland (Orange-Blue Mountain Plain), which 
in this district has been cut out of the folded Silurian and 
Devonian strata, is intersected in all directions by numerous 
shallow, mature valleys, from 100 to 200 feet deep. The t6wn- 
ehip of Orange lies in One of these mature valleys, and the valleys 
of tho present gallon-cycle head into them* 

The Oanobolas Mountains proper cover an oval urea, Which has 
a maximum diameter of about 12 miles, and extends from the 
Orange-Port** Railway line on the north, nearly to Cadi* ott the 
south; and from the Great Western Railway on the esit, to the 


x# Records Geol. Survey & $, Wales, 1004, Vol Vli., Part 4, 
f Andrews, B.E., B.A.—An Introduction to the Physical Geography of 
H*w y South Wales. Published by W. Brooks & Co., Sydney. 1905. 

■ T ' ", 12 , 
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Cargo Road on the west. The highest point is the Old Man 
Canobolas, which reaches an altitude of 4610 feet. The principal 
peaks are as follows:— 

Old Man Canobolas ... 4610 feet. 

Towac (The Bald Knob)... 4500 „ 

Young Man Canobolas ... 4400 „ 

The Pinnacle . 4050 „ 

The Bald Hills (three) ... 4000 „ (about). 
Johnston’s Pinnacle ... 3850 ,, 

Watt’s Pinnacle .«» ... 3810 „ 

The Bald Hills, Towac, and the Old Man Canobolas lie on a 
definite north and south line, while the other peaks stand more 
or less promiscuously to the east of this line. 

To the west of this line the tableland is much lower. At 
Molong, for example, the altitude of the peneplain is only about 
2000 feet. It is quite possible, therefore, that an important 
fault may occur here, separating the Orange portion of the 
uplifted peneplain from that part immediately to the west. 

That portion of these mountains which reaches above the 3000 
feet level, consists entirely of volcanic rocks, lavas and tuffs, piled 
up around several different volcanic vents. No distinct crater 
rings remain. We have, then, an approximately level platform 
of denuded Silurian and Devonian rooks, 3000 feet high, upon 
which has been piled a series of lavas and tuffs to e maximum 
height of 1600 feet above this level. These are, therefore, essen¬ 
tially mountains of accumulation. The earlier lavas (comendites, 
trachytes and andesites} have not been found below the 3000 feet 
level, but the later basalts have flowed into and", in some cases, 
filled the mature valleys on top of the tableland. In the, 
mountains the streams are all consequent streams, flowing by 
direct courses to the tableland; and in most Cases they have cut 
fairly deep gorges into the volcanic rocks. Those flowing to the 
north and east join the Macquarie River, those to the south end 
west eventually join the Lachlan. 
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iv. Descriptive Okoloq r. 

Most visitors to the Csuobolas travel by the Cargo Boad as far 
as German’s Hill, and then turn off on to a branch road to the 
south, which leads to the top of the Old Man Canobolaa. From 
& tourist’s point of view this is^an excellent trip, as, from the top 
of the Old Man can be seen one of the most extensive views in 
New South Wales. From a geologist’s point of view, however, 
this is the least interesting road to take, as the rock-exposures 
are not particularly good, nor do we meet with many rock-types. 
A much more interesting route is that by the Towac Road. This 
road, soon after leaving Orange, crosses the Molong-Forbes Rail¬ 
way line near the Orange Racecourse, where some good examples 
of columnar basalt may be seen, both in the railway cuttings and 
in the adjacent municipal quarries. From here, onward for 
some miles, the road passes through some of the richest orchard 
and agricultural land in the district, the rioh soils being derived 
from the ^decomposition of the andesite lavas. Passing the 
Canobolaa Public School, the andesites give place to trachytes 
and comendites until the road reaches Summer or Molong Creek, 
where basalt again makes its appearance. The road now, after 
passing the Towac School (8 miles from Orange), plunges into a 
narrow gorge between The Pinnacle and Watt’s Pinnacle, for 
half-a-mile, and then ends in a beautiful valley entirely encircled 
by hills, and known locally as the “Devil’s Hole.” We are now 
in the centre of the most interesting part of the Canobolaa 
Mountains. Immediately to the west stand the Young and Old 
Man Canobolaa; to the south-west are Towac Mountain and the 
Bald Hills; to the north, Johnston’s and Watt’s Pinnacles; and 
to the north-east stands The Pinnacle. This is the oentre of the 
oldest and most acid lavas (comendites, etc.), and surrounding 
them, in a roughly concentric fashion, in the following order, are 
the more basic trachytes* with their associated tuffs, then the 
Andesites, and finally the basalts. 

L The Lava-Flows and Tuffs. 

• fcv ' 

(a) Tht Leueocratie TrachyUt. —These include oomendites, pan* 
tellarttee, and the lighter-ooloured trachytes, all of whioh are 
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typically whit© or light bluish-grey in colour, aphanitic in appear¬ 
ance (although glassy examples occur), and may be more or less 
porphyritio, They are extensively developed in the central area f 
particularly in and about the Devil’s Hole valley, and about the 
head-waters of the Cadi&njulong Creek. The most characteristic 
of these rocks is the Orthophyric Arfvedeonxte Gomendite (X,583) 
of which there are large exposures at the base of the Young Man 
Canobolas, and in the Bald Hills. The former hill, with the 
exception of the top, is built up almost entirely of this rock; so 
also are the Bald Hills, with the exception of cappings of the more 
basic trachytes upon two of them. The centre one of these three 
hills has a rounded summit, exposing a bare outorop of this rock, 
devoid of soil and vegetation, which, with the white colour of the 
rock, gives it a striking appearance. This rock polishes well,, 
taking on a beautiful honey-yellow colour mottled with dark 
blue, and makes a handsome ornamental stone. A second type of 
arfvedsonite-comendite (X.631) although not differing appreciably 
in composition, differs somewhat in appearance, and has a char¬ 
acteristic bluish grey colour. This constitutes the bulk of the 
Pinnacle, and is well exposed all along the oast side of the 
Devil’s Hole. On Johnston’s Pinnacle massive bold outcrops of 
light-coloured *gi fine-trachyte occur, exhibiting oolumnar 
structure. 

All of these leuoocratic types of trachyte give bare rugged 
outcrops, and the soil derived from their decomposition, as one 
would expect from their composition, is very popr in character. 
Columnar structure is not uncommon. The mode of occurrence 
of these acid lavas suggests that they were erupted from a number 
of different vents. Owing to their acid composition they solidified 
rapidly, and oensequently did not travel far, but built up steep 
lava-cones. These are the oldest of the Canobolas lavas, and* 
wherever junctions occur, are seen to be overlain by the more 
basic rocks (see figs.l and 2). 

(b) The Melanoeratic Trachyte *.—These differ from the leuco- 
oratic types in containing little or no quarts, a relatively largo 
proportion of the ferromagneaian constituent, and are more* 
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alkaline in composition. This gives these rocks a darker colour, 
some of them appearing andesitic or even basaltic in appearance 
in the hand-specimen. These characteristics make the mapping 
of the boundaries between this series and the more basic rocks 
somewhat uncertain; and, in many places, the boundaries gnen 



Fig. 1.— Diagrammatic Section from Towao Mountain to The Devil’s Hols, 
showing suoeesslon of lavas and tuffs. 


in the accompanying map are only approximate. The alkaline 
trachytes outorop over a considerably larger area than do the - 
more aoid type, They, are found capping the comendites at the ? 
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Young Man Canobolas, and two of the Bald Hill*; they form the 
bulk of Watt’s Pinnacle, and almost entirely encircle the central 
area of acidic rock. The distribution of these lavas, with their 
associated tuffs, indicates a central point of eruption, somewhere 
adjacent to what is now called the Devil’s Hole. This valley 
itself has somewhat the appearance of a huge crater, but is pro¬ 
bably a valley of denudation. The plugs of solvsbergite which 
occur at the top of the Young Man Canobolas and on The Pinnacle, 
are the probable vents from which this series was erupted. 

All the tuffs so far observed are associated with the melano- 
cratic trachyte-lavas. The following section taken from the 
divide between the head-waters of Bummer Creek and C&di&nju- 
long Creek, immediately south from Plowman’s Farm, shows three 
distinct beds of tuffs. 

The lowest bed, whioh rests directly upon the comendite, is 
somewhat fine-grained, and contains numerous fragments of 



Pig.2.—-Section at Oadianjulong Creek, showing tuffs and lavas. 


comendite. The upper beds are much coarser, and contain 
tgeeted blocks of all size*. About 2 miles further south, on the 
<3*dianjulong Creek, a tuff-bed, 340 feet thick, occurs, as shown 
in the accompanying sketch (fig*2)* 
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On the Pinnacle Road, about 1 \ miles from the summit of The 
Pinnacle, tuffs occur, containing ejected blocks ranging up to 
1 ton, or even more, in weight. A somewhat similar outcrop 
occurs at Norris's Farm, on the western side of the Canobolaa. 
AU these tuffs are essentially trachytic in composition, but con¬ 
tain numerous fragments of the earlier and more acid comendites, 
etc. The tuff-beds, as far as could be observed, dip away from 
the central area. They also outcrop on the road leading to the 
top of the Old Man, but this, and several other small outcrops, 
have not been shown on the accompanying map. Mr. T. Harvey 
Johnston, B.Se., informs us that he found fragments of coniferous 
wood in these tuffs near German’s Hill. 

(c) The Andesites .—These lavas are of a somewhat basio type, 
and contain numerous phenocrysts of plagioclase, with occasional 
pbenocrysts of augite and olivine. They are sometimes vesicular. 
A reference to the map will show that they are extensively 
developed to the west and north of the area dealt with. The 
boundaries shown on the map are only approximate; firstly, because 
the area to the west and north-west was not surveyed in detail; 
and secondly, owing to the frequent difficulty in discriminating 
between the decomposed outcrops of the more basic trachytes and 
andesites respectively. 

The Old Man Canobolas was the point of eruption from which 
these lavas were derived, Prof. David, in the note already 
referred to,gives the foil owing description of the neck or plug on top 
of this mountain :—“ At a point bearing 8. 15* W., 78 yards dis¬ 
tant from the Trigonometrical Station on top of the ‘Old Man 
Oanobla ' is, what the author considers to be, the central ‘ neck' 
of the volcano, in the shape of a pearly circular mass of coarsely 
crystalline very dense andesitic lava, rising from four to five feet 
above the general level, and showing strongly marked oblique 
lamination, the laminae dipping in towards the centre of the node 
at an angle of from 40° to 60°. The neck is about £ chain in 
diameter, and is surrounded by beds of scoriaceous lava to the 
north and scoriw to the south. The beds of the former to the 
north dip northerly at about 15*, and are overlaid by a dense 
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flow of lava, on the highest point of which the Trigonometrical 
Station now stands. South of the neck the beds of scorim 
dip first northerly towards the neck, and then qua-qua-versally 
chiefly from west towards south at an angle of 20* up to 40°, as 
far as the western edge of the mountain, where the scoriae pass 
into a coarse volcanic agglomerate composed chiefly of large 
pieces of cellular andesitic lava/’ 

The writers of this paper were unfortunate on the day they 
visited the Old Man Oanobolas, in meeting with dense mists and 
heavy rain, which made a detailed examination impossible. They 
saw enough, however, to satisfy themselves of the general 
correctness of Prof. David’s views. One of the best outcrops of 
these andesites can be seen at the Hopctoun Waterfall, where 
one of the flows is over 100 feet thick; good outcrops also occur 
in the road-cuttings on the Towac Road, near the Oanobolas 
Public School 

The decomposition of the andesites gives rise to excellent soils 
for agricultural and fruitgrowing purposes, as evidenced from 
some of the farms and orchards which occur on the andesite soils 
along the Towac Road. 

(<i) The Basalts .—These are typical compact olivine-basalts, 
and frequently exhibit columnar structure. An examination of 
the accompanying map will show that they completely encircle 
the Oanobolas Mountains, and occur at and about the 3000 feet 
level. Nowhere do they occur on any of the high hills, the 
highest point to which we succeeded in tracing them being 3300 
feet, on Summer Creek (Molong Creek). Their distribution 
and occurrence suggest that they were poured out from Assures 
in the sides of the mountains, flowed into and submerged many 
of the shallow mature valleys of the tableland, and spread out 
over the tableland-level, extending to many miles beyond the 
limits of the area mapped. 

2. Dykes apd Necks. 

—These are not abundant* A biotifce-traohyte dyke 
(X613) outcrops on the saddle between the Old and Young Man 
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Canobolas; another, consisting of quartz-acmite-trachy te-porphy ry 
(X.691) occurs on Portion 289, Parish of Waldegrave. Lastly, 
wbat appears to be a large dyfce occurs on the main divide south 
of the Devil's Hole, and consists of an oligodase-solvsbergite 
(X.688); this outcrops again further to the east on Portion 171, 
Parish of Waldegrave. 

(5) Necks ,—Plugs of solvsbergite, coarsely porpliyritic, occur 
on top of the Young Man Canobolas (X.686) and near the top of 
The Pinnacle (X.691). These two plugs, as already mentioned! 
probably represent the vents from which most of the melanocratic 
types of trachyte were erupted. The only other plug observed 
is that already described as occurring on top of the Old Man 
Canobolas, from which the andesites were erupted. 

3. Order of Eruption. 

The order of eruption, judging from the field-evidence, was 
from acidic to basic, as follows ;— 

L Comendites, pantellarites, and quartz-trachytes. 

2. Trachytes, and phonolitic-trachytes, with abundant tuffs. 

3. Andesite, somewhat basic in composition. 

4. Olivine melilite basalts. 

No great interval of time seems to have elapsed between the 
eruptions of 1 and 2, and between 2 and 3. But between the 
eruptions of 3 and 4, a long period of erosion is indicated, showing 
a long lapse of time after the eruption of the andesite, before the 
basalts were poured out. 

The volcanic history of the district was probably as follows:— 

Silurian —submarine eruptions, with the production of acid 
rhyolites and rhyolite-tuffs. 

Devonian —none. 

Carboniferous —intrusion of intermediate augite-porphy rites. 

Mesozoic-*- none. '■ 

^Miocent j — outpouring of comendites, trachytes and andesites. 

; Pliocene —fissure-era ptidns, with outpouring of basic melilite- 
basaltt. 



BY 0. A. SUSS MILCH AND H. I, JENSEN. 


171 


4. Age of the Volcanic Bocks. 

No direct evidence has yet been found as to the age of the 
alkaline lavas of this district The oldest fossiliferous strata 
observed are of Devonian ago, and these had been extensively 
folded and denuded before the lavas were deposited upon them. 

The age of the peneplain upon which they rest is also uncertain. 
Mr. E. C. Andrews, in his published description of this feature 
in the Blue Mountains, considered that it had been cut out in 
the Pliocene period, but has since expressed the opinion that it 
may be considerably older. Until the study of the peneplains of 
Eastern Australia is carried into the marine Tertiary areas of 
Victoria, it will be difficult to arrive at any satisfactory conclu¬ 
sion. As already pointed out by one of us (H. I. Jensen),* a 
remarkable similarity occurs in every way between the alkaline 
rocks of the C&nobolas area, and those of the Warrumbungle 
and Nandewar areas. In all these areas, also, the lavas have 
been deposited on top of what are, probably, portions of the same 
peneplain. There is every reason for believing, therefore, that 
the eruptions in the three areas were contemporaneous. In the 
Warrumbungle Mountains, fossil leaves have been obtained from 
a bed of tuff, near the base of the volcanic series. These have 
been described by Mr. Henry Deane,f who considers that they 
may be of Booene age. This determination, if correct, would 
relegate the beginning of the volcanic series to the Eocene, and 
would correspondingly put back the cutting out of the peneplain 
to the early Eocene, or even Cretaceous. It is questionable as 
to how much reliance can be placed upon the evidence of a few 
Tertiary leaves, as to geological age; so that the age, both of the 
peneplain, and of the volcanic series, must still remain doubtful, 
bat we can assume that it still lies somewhere between the Upper 
Oceb&ceous and the Miocetfe. 

* The Alkaline Petrographies! Province of Eastern Australia, Prod, 
timi. See. K, g, Wales, 1906, p.589. 

fNotesoa Specimens of fossil Leave* from the Warrumbungle Mountains. 

Geol. Sure. Wales, tol vii!., Part 3, 
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Petrological Descriptions. 

The petrology of the Silurian and Devonian rocks to the west 
of the Canobolas, lias already been described by one of us (C. A. 
Sussmilch,* F.G.S.). The rocks probably underlie the later 
volcanic series of the Canobolas, but, as they do not outcrop on 
the surface in the area now under special consideration, no 
further mention of them will be made here. 

The volcanic series is divisible into 

A. Leucocratic Trachytes (including coruendites, pantellarites, 
light-coloured arfvedsonite-trachytes, etc.) and the dyke-rocks 
corresponding to them. 

b. Mdanocratic Trachytes (including phonolitic trachytes and 
trachy-andesites), and the corresponding dyke-rocks. 

c. Andesites^ chiefly of an alkaline facies, 

l>. Basalts (with melilite and analcite.) 

With the exception of some of the basalts, all the rocks of this 
volcanic series belong to the alkaline division. 

The plan will here be followed of describing a few of the typical 
rocks of each group in some detail, and appending brief petro¬ 
logical sketches of other varieties belonging to each group. 

Volcanic Sequence .—The earliest eruptions gave rise to flows, 
plugs, necks, and dykes of leuoocratic trachyte. 

The next eruptions yielded melanocratic trachytes and trachy- 
andesites, and intrusions of their dyke-equivalents took place. 
Pyroclastic rocks of this period are common. 

The following eruptions gave rise to alkaline andesites, and 
the basalts were extruded last The sequence is therefore one of 
increasing basicity. 

It is also a matter of interest that the earliest eruptions were 
of a very explosive nature, whereas the late eruptions poured out 
immense quantities of lava in a quiet and peaceful manner. 

a. The Leucocratic Trachytes. —No. X.608. Field-name, Quarts- 
Traohyte, Loc.; Cadiangelong Creek. 


Journ. Froc, Hoy. Soo. N. S. Wales, Vol. xl., pJSO. 
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Handspecimen: yellowish-grey rook in which small samel ine 
phenocrysts can be recognised with the naked eye. 

Microscopic Structure—(1) Texture: hypocrystalline, hiatal por- 
phyritic, with trachytio fabric in the fine-grained base. ^Com¬ 
position : felspar, the dominant constituent, forms over 80 % of 
the slide. It is always idiomorphii, and occurs chiefly as Carlsbad 
twins. The crystals have an orthorhombic aspect, and have the 
faces »i(110), 6(010), c(001) and ar(lOl) well developed. Con¬ 
sequently the sections obtained are mostly equant {square, five¬ 
sided and six-sided), and some rectangular, elongated in the c v 
direction, or more irregular when cut obliquely. Some crystals 
twinned on the Baveno-law, and apparently enclosed by the faces 
c(001), y( 301), $(130), and 6(010) are also present Manebach 
twinning, with c as composition-face, has also been detected. In 
addition, other complex forms of twinning occnr, some approach¬ 
ing the albite-, others the peHcline-type, but they show as 
shadowy bars instead of distinct lamellae. Twinning of this 
kind is probable due to an interlamellation of two varieties of 
felspar. The extinction-angle measured on the edge cb is from 
6° to 12° in different crystals. Inclusions consisting of sagenitic 
rutile, blue atnphibole and brown amphibole, occur in the felspar. 
Cross-cracks parallel to (100) are well developed. From the 
observed characters it is clear that the felspar has the composi¬ 
tion of soda-sanidine, which sometimes becomes microciine-inicro- 
perthite by the development of complex twinning. The next 
mineral in order of abundance consists of irregular grains of a deep 
reddish-brown mineral, pleochroic from wine-red to almost black- 
opaque. The pleochroism is to some extent masked by high 
absorption. Cleavage is faint. This mineral tends to form a 
poecilitic intergrowth with felspar, and the blue soda-amphibole 
clusters round it* the brown mineral merging into the blue by 
imperceptible gradations.* The blue hornblende appears to be 
riebeokite, and the brown is probably kataphorite. The two 
together form 7-8% of the area of the slide. Glass and other 
isotropic materials (including isotropic chalcedony and opal) form 
abatet 10 % of the area* A few allotriomorphic quart*-grain* 
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occur, and also some grains of a yellow isotropic mineral with 
high refractive index, which tend to gather round the brown 
amphibole. This yellow mineral is probably perofskite. 

3. Order of consolidation. 

Rutile — ■ 

Kataphorite and 

Oo8syrite( < ?)-- 

Riebeckite-—- 

Ferofskite(?) --* 

Anorthoclase --- 

(1st generation) 

Do.(later generations) --- 

Quarts ,- 

Glass - 

4. Name ; Traohytio Kataphorite-Riebeckite-Oomendite. 

5. Magmatic name: Kallerudose (see Analysis vi., p. 191). This 
magma is common in the Glass House Mountains. 

No.X.583. Quartz-Trachyte. Loc,; Canobok*. 

Microscopic Texture : fine-grained, holocrystalline, with an 
hypidioraorphic granular fabrio approaching orthophyric. 

Constituents : felspar, arfvedsonite, cegirine-augite, quartz, and 
eudialyteC?). The felspar consists of corroded, anorthoclase pheno- 
crysts exhibiting shadowy extinction, and fine s&nidine microlifces 
with an extinction of 8°-l0*. Some are nephilinitoid, and some 
prismatic in habit. The amphibole consists of mossy poikilitic 
aggregates, which exhibit the pleochroism of arfvedsonite (vis., 
£ deep blue-black, b lavender, g pale greenish-yellow), and of 
ragged grains which approach riebeckite closely in colour and 
pleochroism, but have a higher extinction-angle (about 10°). The 
absorption of the typical poikilitic arfvedsonite is and 

the extinction (a: o') ** 14°., Skeleton crystals of brown pleoohroift 
cossy cite occur sparingly. Yery minute eegirine-augite grains and 
rods are abundant interstitially. A yellow, feebly plcochroic 
mineral occurs; it changes from yellow to a faint peach-blossom 
tint on rotating the stage, and is resolved between crossed niools 
into zones, some of which are isotropic, others doubly refracting. 
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It frequently forma the nucleus of an amphibole group. Possibly 
it is eudialyte. Quartz is an abundant interstitial constituent in 
allotriotnorpliio grains. 

Order of consolidation : 

1, Eudialyte(?)- 

2, Arfvedsonite -— 5 - 

3, Fel spar -r—-- ~ 

4, AEgirine-Augite -- 

5, Quartz - 

Name: Ortbophyric Arfvedsonite-Gomendibe. 

Magmatic name ; Kallerudose (Analysis vii., p. 191), 

No.X.625. Soda-Trachyte. Loc.: Portion 92, Parish Towac. 

Handspecimen : bluish-grey compact rock. 

Texture : hypoorystalline with trachytic fabric. 

Composition : the phenocryets consist of soda-sanidine. The 
base consists essentially of felspar microlites. In addition, the 
rock contains small amounts o$ segirite, wdhlerite, riebeckite, 
magnetite, primary haematite, and isotropic residuum. A little 
secondary haematite and magnetite are also present. 

Name: Wohlerite-bearing Soda-Trachyte. 

No.X.635. Soda-Trachyte. Loc.: Portion 92, Parish Towac. 

Microscopic Texture: porphyritic, hiatal, perpatic. Hyalo- 
pilibic to trachytic base, wbiolf variefc in grain-size, from crypto- 
crystalline (or hypoorystalline) to microdfjrstalline. 

Composition: felspar is the main constituent. Magnetite, 
laavenite and glass are present in minor amount The felspar 
phenocrysts are composed of cryptoperthite. That of the base 
consists of sanidine laths. In many parts of the base we get - 
minute needles of laavenite^), with nearly straight extinction, 
and parting parallel to the prism-zone. They are optically 
negative, and have the pleocbroism a^Ught wine-yellow, b=» 
greenish-yellow, c=brownish-yellow, andt^ absorption c>b>a. 
The magnetite is rounded by corrosion. The glass is interstitial. 
NepheUne is suspected in r the base. 

Name: Hypoorystalline, Laavenite-bearing Soda-Trachyte. 
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Note : this specimen and the preceding, X.625, are clastic 
fragments out of the tuff-beds. 

No.X.638. Vesicular, bluish-grey Trachyte. Loc»: Forbes 
Road, near Molong Road. 

This rock varies in grain-size from cryptocrystalline to micro¬ 
crystalline, and has pilo taxi tic fabric. Its components are 
felspar, tegirine, arfvedsonite, and laavenite(!). 

No.X.631. Compact, bluish-grey Trachyte, Loc.: east side of 
Plowman’s Farm. 

Texture: holocrystalline, porphyritic, perpatic, with very fine 
even-grained trachytic base. 

Composition : the dominant constituent is felspar. As minor, 
yet essentia], constituents, there are quartz, arfvedsonite, and 
barkevicite. The felspar phenocrysts consist of cryptoperthitic 
auortboclase of prismatic habit. The felspar of the base consists 
of lath-shaped microiites of aanidine (soda-rich?). The amphibole 
in poikilitio aggregates is pleochroic in brownish-yellow, greenish- 
blue, and blue-black. The brownish tints come mainly from the 
edge of each grain, and appear to be due to a rim of barkevicite 
surrounding each arfvedsonite grain, Secondary leucoxene and 
quartz are present, 

Name: Trachytic Arfvedsonifce-Gomendite. 

No.X.630. Soda-Trachyte. Loo.: north side of Young Man. 

" Handspecimen : compact, fine-grained, bluish rock, with a few 
phaneric crystals. 

Texture: holocrystalline, with trachytic fabric in the fine even* 
grained hase. 

Constituents: (a) felspar of two generations, (b) quartz* 
(o) riebeckite, (d) wohlerite. The phenocrysts oonaist of anortho- 
cla«e, They are of orthopliyrio habit, more or less corroded, and 
show shadowy extinction from ultramicroscopic twinning. They 
are optically negative and almost uniaxial; a lies near then axis. 
The felspar of the base consists of l&th-sbaped sanidine microiites 
with Carlsbad twinning. Quaitz i«, a rather abundant con¬ 
stituent in the base; it is quite aUotriomorphio, and often com* 
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pletely envelops felspar crystals in an ophitic manner The soda- 
amphibole occurs as mossy and feathery aggregates of grains, 
and in minnte rods. It has the characteristic properties of 
riebeckite. As an accessory we have needles of a yellow, highly 
birefringent but feebly pleochroic mineral, which appears to be 
wohlerite. % 

Name: Riebeckite Wohlerite(?) Comendite. 

No.X.618. Compact whitish Trachyte. Loc.: south side of 
Johnston’s Pinnacle. 

This rock resembles the typical Oonowrin trachyte of the Glass 
House Mountains. 

Texture: hypocrystalline, byalopilitic, with stellate (pseudo- 
spherulitic) arrangement. 

Constituents : microlites of soda-sanidine; interstitial masses 
of colourless glasa; stout rods of mgirine-augite, strongly pleo¬ 
chroic in bluish-green, olive-green, and yellowish-green; chlorite; 
secondary iron-ores, and occasional corroded magnetite grains. 

Name : Hypooryatalline -®girine-Trachyte. 

No.X.611. Aphanitic Trachyte. Loc.: Norris’s Paddock, 
Spring Creek. 

Handspecimen: loose, compact specimen out of the tuffo; it 
has a rhyolitic appearance, being banded through flow-structure. 

Texture: hypocrystalline; very fine and even-grained; marked 
off into stellate groups of minute microlites so as to have a 
pseudospherulitic (strahlenkdrnig) fabric. 

Composition; the chief constituents are the felspar (sanidine?) 
microlites and interstitial glass. The latter has a very low 
refraotive index, and is light grey in oolour. Idiomorphic grains 
of bluish-green segirine, and small rutile rods occur sparingly. A 
common accessorj is a yellow mineral elongated in the a direc¬ 
tion, which coincides with crystallographic 6: Bx*=a: b almost 
coincides with the c axis. These properties, together with the 
colour and plebchroism, are those of wohlerite. 

Name t Pseudospherulitic Wfthlerite(l) Ali-trachyfce, 
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No.X.613 Biotite-Trachyte. Loc.: a dyke, with glassy 
selvage, between the Young and Old Man. 

Handspecimen : grey, slightly vesicular, with macroscopic 
phenocryste of biotite and felspar. 

Texture: porphyritic-hiatal; base pseudospherulitic as in X.611. 

Composition : the phenocrysts of felspar have the properties of 
sanidine; the microlites of the base have the same composition; 
the former are fractured and corroded to a great extent* The 
biotite is of a deep brown colour, and somewhat corroded* Small 
flakes of it are included in the felspars. The mgirine-augite 
extinguishes at 22 c . It is light green and weakly pleochroic 
It occurs only sparingly, as fine idiomorphic phenocrysts, which 
are tending to decompose into red iron-ores. Minute round 
magnetite grains are also present in the base, as well as larger 
cubical grains. 

Name: Pseudospherulitic Biotite-Trachyte. 

C.13. Grey Trachyte. Loc.: Johnston's Pinnacle. 

Texture; holocryatailine, fine-grained, porphyritic in anortho* 
clase; base trachytio in fabric. # 

Composition : felspar forms about 90 % of the rock, and oon- 
sists of phenocrysts of miorooline cryptoperthite, and of anortho- 
clase; and a second generation of laths of the same mineral, 
showing marked shadowy extinction. Next in abundance we 
have segirine-augite, showing strong pleochroism and almost 
straight extinction. It occurs both as idiomorphic and albtrio- 
morphic grains. The chief accessory is magnetite in corroded 
grains of various sizes. Limoni be is the most abundant decom* 
position-product. 

Name; Porphyritic irine-Trachy be. 

C.28. Trachyte. Loc.: summit of The Pinnacle. 

Texture: holocrystalline, porphyritic-hiatal, perpatic, with 
even-grained trachytio base. 

Composition: the felspar, consisting of a few anorthoclase 
phenocrysts together with the usual prismatic small laths of 
anorthoclase, forms about 90 %. The rest consists of micropoi- 
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kilitic aggregates of cossyrite and arfvedsonite, aoicular segirines, 
segirine augite grains, corroded magnetite, red iron-ores, and a 
few specks of sphene(fy t 

Name: Porphyritic Soda-Trachyte. 

0.21. A somewhat decompose, otherwise normal, porphyritic, 
soda-trachyte, containing interatitially some grains of free quartz. 
Perrite occurs as an abundant alteration-product of tegirine- 
augite and aoda-amphibole. Loc.: near Bald Knob. 

No.X.633. Trachyte-Porphyry. Loc.: The Pinnacle. 

Handspecimen: coarsely porphyritic, iton-stained, light-coloured 
rock. 

Texture: holocrystalline; porphyritic, dosemic; with fine¬ 
grained trachytic base. 

Composition : main constituent felspar. In addition we have 
2 % to 3 % of light green augite. The felspar phenocrysts are 
liypidiomorphic, corroded, and exhibit a shadowy extinction 
dearly due to ultramicroscopic twinning; frequently this is so 
marked as to give the appearance of the gitter -structure of micro- 
cline. Carlsbad twinning is well-marked. The inclusions consist 
of aegirine-augite and glass. Clearly these phenocrysts consist 
of microcline microperthite and eryptoperthite. The felspar of 
the base consists of the usual microlites of tabular and nephi- 
linitoid habit, showing Carlsbad twinning; they consist of soda- 
sanidine, and give the base an orthophyric-trachytio fabric. The 
p^roxe$e is a colourless to light green variety of segirine-augite, 
with an extinction angle of 33°. 

This rock appears, from field-occurrence, to be the remnant of 
a sill. Its micro-structure is indicative of hypabyssal origin; for 
this reason we call it Porphyritic Mg irine-Augite Solvsbergite, 

No.X.648. Trachyte-Porphyry. Loc.: The Pinnacle, 

Handspecimen: Miarolitic, coarsely porphyritic rock stained 
with iron-ores. 

Texture; holoorystailine, porphyritio, serial, dosemic; base 
hyjndiomorphic-granular, near orthophyrio in fabric. 
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Composition : essential constituent, felspar; minor constitwenty 
segirine-augite, magnetite, sagenitio rutile, and secondary chalce¬ 
dony. The large felspar-phenoorysts consist of microoline 
microperthite and cryptoperfchite, as in X.633. They are often 
almond-shaped. The smaller phenocrysts are almost idiomorphic* 
and have the nephilmitoid habit, and the same composition, The 
corroded almond shaped phenocrysts have a rira of clear anortho- 
clase. The base consists of nephilinitoid and lath-shaped 
microlites of anorthoclase. The next in order of abundance is a 
brown, non-pleochroic mineral, with concretionary structure, and 
a very low, yet noticeable, double refraction. This mineral is 
probably chalcedony stained with Hmonite, and may represent 
infilled miarolitic cavities. Limonibe (secondary) occurs as 
strands through the phenocrysts and base alike. Magnetite 
occurs sparingly as round, corroded, phenocrysts. A few idio- 
morphic grains of light green aegirine-augite occur in the base. 
Sagenitic rutile and apatite are often included in the felspar. A 
little secondary chlorite and serpentine are also present. 

Name: a typical Solvsbergite. This rock accurs also as the 
plug of The Young Man. 

No X.609, Porphyritic Trachyte. Loc.: Bald Hill (1) 

Handspecimen : compact, porphyritic, flesh-coloured dyke-rock* 
with an aphanitic base. 

Microscopic texture: holocrystalline; porphyritic hiatal;: 
with micro* to crypto-crystalline trachytic base. 

Composition: the essential constituent is felspar (over 90%)* 
This is of two generations. The phenocrysts have two distinct 
cleavages, parallel to (010) and (001), and a parting parallel to 
(100). Carlsbad twinning is common; Manebach twinning also 
occurs; in addition faint albite-twinning is occasionally observed, 
and, if not, there is marked shadowy extinction due to ultra- 
microscopic twinning. The crystals are rounded, as in X.648, 
and have a rim of clear orthoclase* The refractive index is lose 
than that of Canada balsam. The habit most commonly observed 
is the prismatic with be forming an angle of 88?. The faoea 
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(001), (021 (101) and (201) are apparently best developed. 

The crystals are optically negative, but yet almost uniaxial in 
character* The extinction-angle on c(001) varies from 6^ to 15° 
and on b (010) from 8° to 10°. Sagenitic rutile is a common 
inclusion. Evidently this generation consists of microcline 
oryptoperthite. The felspar of the Second generation is the usual 
anorthoclase. yEgirine and augite are practically absent. 
Strands of quartz occur interstitial \y, A brownish -yellow, almost 
isotropic, titanium-mineral, surrounded by secondary leucoxene, 
is sparingly present. It is probably perofakite. Tridymite and 
fluorite both occur as accessories along miarolitic cavities. 
Brown and red irou-ores, and a little chlorite and kaolin occur 
as decomposition-products. 

Name : Trachytic Quartz-Trachyte-Porphyry, or Quartz-Solvs- 
bergite. 

No.X.619. Trachyte-Porphyry. Loc.; Dyke, Tom Cole’s 
Farm, Parish of Waldegrave. 

Hamlspecimen : compact, coarsely porphyritic rock. 

Microscopic texture: as in X.609. 

Composition : the constituents in order of decreasing abundance 
are (1) essential, felspar; (2) minor, uegirine, quartz, and magne¬ 
tite, (3) accessories, zircon, fluorite; and (4) secondary , chalcedony 
*nd iron-ores. The felspar phenocrysts are twinned as in X.609. 
The extinction-angle varies from 3° to 14\ There are two good 
partings, and two good cleavages at about 97°. Optically nega¬ 
tive. Clearly a variety of soda-rich anorthoclase. The usual 
inclusions are hsoraatite, dusty garnet (1), chlorite and zircon. 
The second generation is also anorthoclase. The rogirine occurs 
as aliotriomorphic corroded crystals, and as idiomorphic grains, 
decomposing to chlorite and iron-ores. It is highly pleochroic, 
and has straight extinction. In some cases a reddish-brown 
mass of primary hesmatite forms the nucleus of a tufty aggregate 
of eegirine grains. In other oases a micropoikiiitic aggregate of 
hiematite and felspar is seen. In such cases an original soda- 
ampbibole aggregate has probably been pseudoroorphosed into 
haematite and fegirite in the pneumatolytic period of consolidation. 
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Idiouiorplnc magnetite grains, often enveloped by secondary 
luematite, are present. Yellowish acmite occasionally forms tufty 
aggregates. In these a nucleus of brown soda-amphibole (cos«y- 
rite) is sometimes seen. Yellowish isotropic material is present, 
and may be partly glass and partly chalcedony. A few ullotrio- 
morphic quartz-grains, and grains of a colourless isotropic 
mineral with high refractive index are occasionally present inter- 
stitially. The latter appears to be fluorite. 

The order of consolidation, as worked out from this slice, 
appears to be, 

*1. Zircon- 

* 2. Magnetite_ 

*3. Felspar ....... 

*4. Haematite 

5. Cossyrite? 

6. jEgirine ... 

7. Acmite .. . 

8. Felspar , . . 

9. Quartz „ _ 

10. Fluor, chalcedony, | 

liinonite, haematite J .*"*' 

Name : Quartz- A cm ite-Tr&chyte* Porphyry. 

No.X.624. Porphyritic Trachyte (or Comendite). Loc.: 
Pilcher’s Farm. 

Handspecimen: compact, light-coloured, yellowish-grey, por- 
phyritic rock. 

Texture: holocrystalline, perpatic, with micro- to crypto¬ 
crystalline, troohytic base. 

Composition: the main constituent is felspar. The other 
minerals are acmite, iron ores, chalcedony, opal, and perhaps a, 
trace of glass. The dominant felspar is the usual anorthoolase. 
Some corroded phenocrysts have the characters of cloudy ortho- 
clase. One corroded mass appeared to consist 6f four differently 
oriented parts, separated by wavy boundary lines; hence it k 
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composed of four allotriomorphic crystals. Each part abounds in 
rounded vesicles partly infilled with opal, and contains liquid and 
gaseous bubbles too, The whole mass is surrounded by a belt of 
chalcedony. It is interesting because it must represent either an 
included crystal-aggregate through which magmatic waters dis¬ 
solved their way, and deposited silica v during the period of consoli¬ 
dation of the rock; or it represents the amygdaloidal infilling of a 
vesicle hy a "eutectic” solution of felspar and hydrous silica, 
giving a 4 micrographic intergrowth. In either case it is a good 
illustration of the influence of pneumatolytic action (cp.X.C49). 
A fair amount of yellowish aeinite, in hypidiomorphic needles, is 
present; and also reddish iron-ores from decomposition. Tridy- 
mite (?) occurs in minute vesicles. Another isotropic colourless 
substance present is probably hydrous silica. 

Name: Trachytic Cornendite. 

Note : a white rock, with bluish bands and flow-structure, from 
the same locality is, in handspecimen, studded with large and small 
vesicles, more or less infilled with white granular minerals. 

C.34. Coarse porphyritic Solvsbergite. Loc.: near The Old 
Woman. 

Texture: holocryatalline; dosemic; the base is very fine grained 
and pilotaxitic-sfcellate. 

Composition: the phenocrysta consist of large felspars (up to 
£ inch), smaller wgirine-augites, and magnetite. The felspars 
consist of oligoclase, with multiple twinning and refractive index 
greater than that of Canada balsam, and the usual typical 
anorthoolase and raicroc line-micro per thite. The segirine-augite is 
weakly pleoohroic, and extinguishes at 35°. The magnetite is 
titaniferous, and is accompanied by ilraenite. The base consists 
- of lithe same minerals, together with secondary limonite. 

Name: OUgoclase-Solvabergite. 

a. Metanooradc Trachytes, dtc ,—These rocks are allied to the 
dark trachytes which occur in the Warrumbungle Mountains (ay., 
Timor Ledges, Nandi Mountain, Naraan Ledges, Ac.). 



184 


THK GNOLOGY OF THE CANOBOLA8 MOUNTAINS, 


C.12. Dark greenish Trachyte. Loc.: Wattes Pinnacle. 

Texture: holocrystalline; porphyritic, dopatic; base fine-grained, 
and pilotaxitie. 

Composition: the phenocrysts consist chiefly of microcline- 
microperthite and anorthoclase, but smaller ones of tegirine- 
augite and corroded magnetite are also present. The mi crocline 
microperthite shows characteristic cross-hatching. The felspar 
of the base is lath-shaped soda-sanidine. The segirine-augite 
occurs in strongly pleochroic, corroded idiomorphs, and also in 
the base as minute grains and rods. It is developing a uralitic 
cleavage. 

Name: Pilotaxitie JEgirine-Trachyte, 

C.23. Greenish Trachyte. Loc.: east of Bald Knob. 

Texture: holocrystalline; porphyritic, trachytic with well 
marked flow-structure. 

Composition: felspar forms about 80% of the rock; wgirine- 
augite about 15%; magnetite and other constituents about 5%. 
These minerals have the same characters as in C.12. The felspar 
and pyroxene crystallised together throughout, and hence 
mutually interfere with one another’s crystallographic develop¬ 
ment. Secondary limonite and haematite are present. 

Name: Trachytic JEgirine-Trachyte. 

Note: the difference between meianocratic trachytes (such as 
C.12 and 0.23) and leucocratic trachytes (such as X.631, 0.13, 
C.28) lies neither in texture, nor in the nature of the contained 
minerals* but in the greater abundance of eegirine and magnetite 
in the former type, whereby it acquires its darker colour. 

C.8. Dark green aphanitic Trachyte. Loc.: Cox’s Gully, 
south of The Old Man. 

Texture: holo- or hypocrystalline; porphyritic, perpatic: base, 
very fine, microcystalHne, even-grained, trachytic. 

Composition: the felspar phenocrysts are strongly resorbed at 
the edges, and are traversed by cracks filled with katapleiite. 
Some consist of anorthoclase, others of microoline-microperthite. 
They ocoasionallyinclude biotite, Idiomorphic magnetite occurs 
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in grains larger than those of the minerals of the base. The 
base consists of minute felspar-laths, magnetite-granules, and 
isotropic dark glass. In addition, this rock oontains several 
large, six-sided, corroded masses of a yellowish colour. They 
seem to possess a fair cleavage, and faint pleochroism. They 
appear brownish by reflected light, and have an extremely high 
double refraction and refractive index. The extinction is 
shadowy, black crosses forming much the same as where crystals 
overlap; this feature appears to be due to a twinning lamellation. 
The mineral is probably a form of rutile. Nepheline may be 
present in the base, but has not been determined with certainty. 

Name: Phonolitic Rutile (?) Trachyte. 

C.26. Dark (almost black) Trachy-andesite, aphanitic in hand- 
specimen. Loo.: north side of Pinnacle, 

Texture: porpl^ritic, perpatic with microcry stall ine to hemi- 
hyaline trachytic base. 

Composition ; the phenocryats consist of plagioclase varying 
from albite to acid andesine. The felspar of the base consists of 
minute lath-shaped microlites. The pyroxene consists of minute 
cegirine-augite laths, and grains of colourless diopside. Sphene 
occurs in minute rods, and magnetite in very small rounded 
grains. Interstitial dark glass is present. In addition, we have, 
in this rock, fragments of phenocryats of astrophyllite , with 
ragged ends and typical micaceous cleavage, and a few phono- 
oryats of apatite. This rock appears to be a basic facies of 
alkaline-trachyte. 

Name: Astrophyllite-bearing Trachy-Andesite. 

No.X.363. Phonolitic Trachyte, Loc.: Pinnacle Road. 

Handspecimen: dark, very fine-grained, aphanitic. 

Texture ; holocrystalliue, very fine-grained, pifotaxitic. 

Composition: felspar, pyroxene, sphene, magnetite, kaUphorifce, 
katapleiite and nepheline. The felspar is of two generations: 
(1) phenocryats consisting of anorthoclase and microcline-miero- 
perthite, almond-shaped in outline and surrounded by a corrosion- 
rim, and studded with inclusions of diopside and greenish augite. 
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They have an extinction-angle of 8°. (2) The felspar of the base 

is microlitio Boda-sanidine. Strands of katapleiite penetrate the 
phenocrysts and base alike. The pyroxene consists of phenocrysts 
of yellowish-green, pleochroic cegmne-augite, with extinction- 
angle^SS 0 , and minute bluish, greenish, to colourless rods of 
jegiritie-augite in the base. Sphene occurs in the base as minute 
lozenge-shaped prisms surrounded by leucoxene. Grains of 
magnetite are abundant. A few idiomorphic, corroded, nepheline 
phenocrysts were observed, Eucryptite(?) occurs in some of the 
felspar pheriocrysts. A couple of poikilitic aggregates of kata- 
phorite, with pleochroism from red to dull brown and bluish- 
green, occur in parts of the slide. 

Name : Pilotaxitio Trachy-Phonolite. 

Magmatic name : Judithose, near Laurdalose(see Analysis v.). 

No.X636. Trachyte-Porphyry. Loc.: Norris's Farm, Spring 
Creek. 

Handspecimen : compact, bluish-grey rock. 

Texture: holocrystalline, porphyri tic, with fine grained trachytic 
base. 

Composition: the phenocrysts of felspar consist of microclme 
cryptoperthite; they are allotriomorphic, and have a zone of 
inclusions just within the border.. The inclusions consist of 
rngirine-augite, magnetite, zircon, and sagenifcic rutile. A second 
growth of clear felspar has been deposited found this zone. The 
felspar microlites of the base have the properties of sanidine. 
The pyroxene phenocrysts are yellowish-green, and have an 
extinction angle of 27-28°. They consist of segirine augite. The 
finer, acicular microlites of the base are grass-green, and have an 
extinction of 18°, and are therefore more closely allied to true 
segirine. Strands of katapleiite are developed in the felspar 
phenocrysts. Some minute yellow rods of laavenite are included 
in the felspar and occur also in the base. A little felspathoid is 
probably present in the base. 

Name: Phonolitic Trachyte-Porphyry. 
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No.X,G39. Trachyte-Porphyry, Loc.: east aide of The Old 
Man. 

Hand specimen; a reddish rock containing large, black, 
iridescent, irregularly cracked phenocrysts, and felspar pheno- 
crysts, some of which are vesicular, others quite pumiceous. 

Texture; holocrystalline, porphyritlc, with even-grained 
hypidiomorphic, granular base, 

Composition: the base consists essentially of untwinned nephi- 
linitoid and prismatic felspar, decomposing to kaolin. The 
felspar phenocrysts are of three kinds : (1) a clear glassy sani- 
dino; (2) a moir^e microperthite, with patchy extinction; and 
(3) a basic labradorite. All these are broken, and surrounded 
with a corrosion-rim, round which a zone of orfchoclase of the 
second generation appears. 

The dark mineral is hematite, which has often a nucleus of 
magnetite, and a rim of limonite. Leucoxene occurs as a decom¬ 
position-product, indicating that the magnetite is titaniferous. 

Name: the magma from which this is derived is a mixture of 
the typical trachytic and typical andesitic, The vesicular pheno¬ 
crysts and pumiceous aggregates indicate that, after the 
formation of the phenocrysts, magmatic vapours, charged with 
acids, penetrated and leached the phenocrysts, perhaps at the 
same time altering magnetite to limonite. 

c. The Andesites. The dominant type of andesite is that met 
with on The Old Man. 

No.X.634. Black, vesicular, porphyritic Andesite. Loc.: Top 
of The Old Man. 

Textures holocrystalline; porphyritic, hiatal; hyalopilitic base. 

Composition : the constituents are felspar, augite, ilmenite, 
magnetite, and glass. The ph&neric felspars are twinned on the 
Carlsbad, Albite, and Ferioline laws; zoning is frequently 
observed; refractive index higher than that of Canada balsam; 
and Extinction-angle 15° to 20°. The miorolifces of the base have 
apparently the same composition. This constituent is, therefore, 
an andesine or acid Ubradorifce. The augite occurs in small, 
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usually idiomorphic, but slightly corroded, phenocrysts. It is 
colourless, non-pleochroic, and has an extinction-angle (c': c) of 
32°. It is neatly twinned, with (100) as twinning plane. 
Bx ft =^=r. Optically +, Apparently it is a variety of diopside. 
Olivine is absent, but iimenite occurs as small crystals. The 
base consists of minute, felspar needles, dusty magnetite, and 
glass. 

Order of consolidation. 

1. Iimenite-— 

2. Augifce - 

3. Felspar phenocrysts - 

4. Felspar microlites - 

5. Magnetite - 

6. Glass —--— 

Name: Augite-Andesite, 

NoX.632. Compact black Porphyritic Andesite. Loc.: Hope- 
toun Waterfall. 

Texture: holocrystalline; porphyritic, hiatal; with microcrys- 
talline, pilo taxi tic base. 

Composition : the chief constituents are felspar of two genera¬ 
tions, augite, a little olivine, and titaniferous magnetite. The 
felspar phenocrysts are beautifully zoned, varying in composition 
from oligoclase on the rim, to basic andosine or labradorite in the 
centre. Their other characters are as in X.634. In addition 
they are often extremely corroded, and contain inclusions of augite 
and chlorite. The microlitic felspar has the properties of albite. 
Interstitial orthoclase also occurs. Augite does not show as 
phenocrysts, bnt it is abundant as idiomorphic, faintly purple, 
grains in the base, changing to chlorite and chloritoid. Titan¬ 
iferous magnetite is abundant; a little iimenite also occurs. 
Olivine is sparingly present, as corroded phenocrysts, wholly or 
partly altered to serpentine. 

Name: Olivine-Andesite. 

D. The Basalts. There are two types, the common olivine- 
basalts, and olivine-fayalite-meliiite basalts. 
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The former type is represented by a slide of a black-grained 
basalt from Norris’s Farm, TheOanobolas. The felspar forms about 
65%, and occurs as laths, varying in composition from albite to 
acid labradorite, Augite, of a brown to puoe colour, in rounded 
allotrimorphic grains, and its decomposition-product, chlorite, 
occur to the extent of about 15%. s Olivine alone occurs as phene- 
cryats; it is decomposing to serpentine. Small red, rounded 
grains of fayalite are also present. These peridotic constituents 
form about 10*/.. Ilmenite forms about 7%. The balance 
consists of an isotropic, light-coloured residuum, probably con¬ 
taining analcite, and apatite needles which penetrate the felspars 
and base alike. 

This rock is probably an alkaline basalt. Mr. Mingaye’s 
analysis*(i.) of Canobolas basalt, probably represents this rock- 
type. 

The olivines have frequently felspar-laths penetrating their 
outer portions. 

Order of consolidation. 

Ilmenite —- - 

Olivine - 

Apatite - 

Felspar - 

Augite - 

Analcite (?; glass ^ - 

This rock is a hyalopilitio olivine-anal cite (?) basalt. 

The Melilite Basalts ,—The basalt from the Racecourse Quarry, 
near Orange, is a dark rock of typical basaltic appearance. 

Texture: holoorystaliine; fine and even-grained, with pilotaxitic- 
ophitic fabric. 

Constituents (in order of decreasing abundance): felspar, 
augite, olivine, melilite, ilmenite, magnetite, and accessory apatite. 
The prismatic microlites of felspar penetrate the augite grains 
ophitically, and form frames round the augite, giving microtint 


Records Geol. Sum N.8. Wales, 1904, Vol. vli. 
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structure. They are twinned on the Carlsbad and Albite laws, 
and have the properties of andesine. Allotriomorphic ortboclase, 
with shadowy extinction, seems also to be present in minute 
amount. The angite, in hypidiomOrphic crystals, is a brownish, 
titaniferous variety, with extinction angle 45*. Colourless 
^olivine occurs also in hypidiomorphic grains. A little red 
fayalite, ragged plates of ilmenite, and idioraorphio magnetite 
grains (titan if erous) are all present, Chlorite and red iron-ores 
occur as decomposition-products. In addition, we have some 
isotropic, or nearly isotropic, colourless to yellowish-green 
minerals lying interstitially. The chief of these has a character¬ 
istic peg-structure, indicating that it is melilite. The pegs con¬ 
sist of apatite, and magnetite grains are also abundantly included. 
As the pegs in melilite lie perpendicular to the basal plane, it is 
found that the mineral under discussion, if it be melilite, has 
a perpendicular to the C crystallographic axis, and is optically 
negative (Bx The R.I. is medium, and its D.R. very low. 

Shape always allotriomorphic. 

Another totally isotropic, colourless constituent, probably 
analcite, is also present. 

Order of Consolidation. 

1. Ilmenite 

2. Olivine - 

3. Augite -—- 

4. Felspar ——- 

5. Magnetite - 

6. Apatite -*- 

7. Melilite(?) -— 

8. Glass (analcite 1) - 

Name: Ophitic Olivine-Melilite Basalt. 

Note.—The rocks indicated by the letter X., followed by a 
reference number, belong to the Technical College Collection 
gathered together by Mr. Bussmiloh on several visits, Those 
indicated by the letter C, belong to my own collection (H.LJ,), 
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ANALYSES. 



i. 

Basalt, 
Canobolas, 
by J. C. H. 
Mingaye. 

V. 

Phonoli ic 
Trachy 

X. 868, . 

H. I. Jerwen. 

vi. 

Comendite 

X.608. 

H. 1. Jensen. 

vil. 

Comendite 

B. White. 


48-92 

67*39 

69*23 

72*06 

14*87 

16*88 

14*58 

13-86 

&°- 

8*99 

109 

2*54 

1*90 

7*44 

6*10 

0*67 

1*71 

MgO 

6*73 

1*01 

0*30 

0 19 

CaO 

7*26 

3*16 

0*44 

0*18 

Na 3 0 

8 42 

6'7lf 

6*82 

5*84 

K 3 0 

1*80 

6-88+ 

8*95 

3 69 

H a O(100 o + ) 
H fl 0(100°~) 

0*82 

1*66 

0*11 

0*49 

) 0-94 

0*21 

0*83 

CO a 

0 09 

u.d. 

— 

0*03 

TiO a 

P fl 05 

2*78 

1*11 

0*13 

0 12 

0*59 

— 

— 

0 06 

SO* 

0*08 

— 

— 

— 

8 ib°* 

001 

— 

— 

— 

0*04 

0*04 

0*05 

abs. 

MnO 

0*29 

0*05 

tr. 

0*07 

B»0 

004 

— 

— 

— 

v a o s 

0 02 

— 

— 


OuO 

0*06 

» 

— 

— 

— 

Sum 

99-83 

100*00 

99-66 

100*25 


General Remark *.—From the foregoing petrological sketches 
it is clear that the Canobolas area is an alkaline petrological 
province. The minerals characteristic of each rock-division 
represented here are, generally speaking, the same as those met 
with in the Nandewar and Warrumbungle rooks. 

The rook-types vary from the very acid comendites and pan- 
tellarites, to basic melilite-basalts, but all are derived from a 
magma extremely rich in Al 8 0 9l TiO a , and Na t O. 


f Owing to loss of mixed alkali by sporting, the total alkali was estimated 
by difference* and divided between K^O and Na a O in the experimentally 
determined ratio. 
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In many of the rooks the evidences of the solvent and mineral¬ 
ising powers of circulating acid vapours in the period of consolida¬ 
tion are well marked. The miarolitic nature of the plugs and 
dykes is also indicative that the magma was very hydrous. 

In many of the comendites, quartz is not visible, but it exists 
nevertheless in the' base in the form of opal or chalcedony, and 
tridymite. 

The sequence is the same as in the Warrumbungles. The 
basic andesites cover the highest summits, and the basalts were 
erupted last, apparently from fissures intersecting the country 
surrounding the central area. 

Many rare minerals have been identified in small amount* 
with considerable certainty. They comprise melilite, fayalite, 
astrophyllite, perofskite, wohlerite, laavenite, kataphorite, and 
cossyrite(?). 

Borne of the rocks described take a beautiful polish and would 
make excellent and most durable building-stones. 

No basic tuffs, lamprophyres or basic dyke- and sill-rocks have^ 
been met with. The clastic and hypabyssal rocks all belong to- 
the leucocratic and melanocratic trachyte series. 

General Note .—The volcanic rocks rest in this area on a pene¬ 
plain, having an altitude of about 300& feet The basalts were 
erupted in some cases after the uplift and cafion-formation of the 
present cycle of erosion.- 

It hag been shown by one of us (H. I. Jensen) that the Nan* 
dewar lava-flows to the west of Mt. Lindesay rest on the sand¬ 
stone at an altitude of 1,800 to 2,000 feet. To the east of Mt. 
Lindesay and of a line running through it in a N.N.W.-S.S*E* 
direction, the lavas commonly have an altitude of *3,000 feet. 
Between the mountain-region and Narrabri the mesas average 
about 1,400 feet in altitude. It was shown that these discre¬ 
pancies in the altitude of the peneplain are probably caused by 
a fold (monoolinal) due to the uplift of the New England seg¬ 
ment, and subsidence of the earth-segment to the west, and 
further uplifts due to intrusions of igneous rock. This wa^ 
followed by thfc extrusion of lavas, and subsequently step-faulting: 

[Printed off July 9th, 1909,] 
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which led to the greatest downthrow of the more westerly blocks. 
The level of the original peneplain is probably represented by 
the mesas averaging from 1,800 to 2,000 feet. The 3,000-feet 
level is the effect of differential uplift and hypabyasal intrusions. 
The 1,400-feet level is the result of downthrow, and exposure to 
wind-erosion in the absence of ihe protecting lavas. The strip on 
whioh Narrabri is situated has undergone a much greater down¬ 
throw. 

To summarise, the processes have been 

(a) Monoclinal folding of a peneplain, and intrusion of laccolites, 
leading conjointly to the formation of a conoplain superimposed 
on a gentle fold. 

(fe) Expulsion of lavas. 

(c) Step-faulting with progressive downthrow to the west. 
Further lava-flows. 

These processes cut up the original peneplain into three main 
levels: (1) 2,700 to 3,000 feet; (2) 1,800 to 2,000 feet; (3) 1,400 
feet. w 

The original peneplain was probably coextensive with that on 
which the Warrumbungle lavas rest (elevation 2,0g0 feet). The 
latter was also arched up by intrusions so that it reaches, a 
height of nearly 3,000 feet in the heart of the mountains. The 
same peneplain extends to D-ubbo, where it has an altitude of about 
1,000 feet, and has alkaline lavas resting on it. Probably it is 
this same peneplain we meet again at a level of 3,000 feet in the 
Canobdas Mountains. 

To account for this, we have to imagine that— 1) After the 
period of Cretaceous sedimentation over the area between Dubbo 
and Bourke, all the country, for 250 miles or so from the 
Cretaceous shore, had been reduced to a peneplain. (2) The Cre¬ 
taceous sea withdrew, either as the result of a general lowering of 
sea-level (Suess), or as the result of a general uplift of the whole 
Of the continent. (3) The area occupied by the Cretaceous trans¬ 
gression continued to subside relatively to the rest of the con¬ 
tinent, pM a result of secular contraction; other surrounding 
14 
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regions were being relatively superelevated by the intrusion of 
laocolites, or expansion of old sediments (e,g, 9 New England, The 
Blue Mountains), (4) These differential movements led to gentle 
folding in places; to fresh faulting in other places; in others to 
further slipping along old fractures. In some localities lavas 
were expelled. 

In this way an old Tertiary (early Eocene) peneplain, in this 
case probably the Mole Plain of New England, has been so 
shifted about, that to-day it occupies widely different levels in 
different places. Originally it was all as level as the flat country 
surrounding the Gulf of Carpentaria to-day. 

The correlation of these peneplains, at present a matter of 
speculation, should prove interesting work for physiographic 
students. 


EXPLANATION OF PLATES VII.-IX. 

Plate vii. 

Geological Map of the Oanobolaa Mountains, N.S.W. 

Plate viit 

Fig. 1.—The Orange-Blue Mountains Peneplain in the foreground, with 
the Canobolas Mountains in the distance. 

Fig,2,—Upper surface of an andesite-flow in the foreground, with the 
Canobolas Mountains in the distance, 

Plate tx. 

Part of an andesite-flow—Hopetoun Falls, Canobolas Mountains. 
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OBSERVATIONS ON THE DEVELOPMENT OF THE 
MARSUPIAL SKULL. 

By R. Broom, M.D., D.Sc., C.M.Z.S., Corbbspording Mbmbkb. 

(Plates x.-xvii.) 

So far as I am aware, almost nothing has been published on 
’the development of the marsupial skull. In 1885, Kitchen 
Parker published his magnificent monographs on the development 
■of the skull in the Edentata and Insectivora, and he informs us 
that he had intended to follow these with accounts of the skulls 
^f the marsupials and monotremea; and we know, from various 
references, that he had done much work on both groups. His 
death, however, in 1890, interfered with his plana, and no one 
♦else has ever taken up the work. 

Apart from the references in Parker’s papers, almost the only 
work that seems to have been done on the young marsupial skull 
consists of various observations that have appeared in papers 
•dealing with other points in the embryology. References to most 
-of these will be found in the list of literature. 

.The present piece of work was commenced, and most of the 
Sections out, twelve years ago, but it was found impossible to go 
on with the research satisfactorily, as so little work had been 
-done on the very early stages of other groups of the higher 
-Vertebrates. While ^Parker’s work exhaustively treats of the 
inter development, his methods were not suited to the study of 
the earliest Stages. Our knowledge of the early development of 
tihe skull of even the commonest mammals is still very imperfect, 
4fcnd lt is difficult to say whether some of the features of the 
maretipial development are peculiar to the jjroup or may be 
common to other mammals. So far I have been able to examine 
And compare the early obondrocrania in JSTomc, Oris, Sus t Talpa t 
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Procavia , G alius y Struthio, ChameUo , Agama, Scapteira, Eremins* 
Eonurus t Sphenodon and Testudo among the higher vertebrates, 
but one or two points in the marsupial structure still remain 
obscure. I think it advisable, however, at this stage to publish 
an account of the facta of development, leaving to some later date 
the clearing up, if possible, of those points whose interpretation* 
is doubtful. 

The marsupial whioh I have chiefly studied is the diprotodont,. 
Trichosurus vulpecula, of which I have a very complete series. 
A short account of the external and, to some extent, of the 
internal characters of the embryos, with figures of the more 
important specimens, was published some years ago by this 
Society. Through the kindness of my friends, Professors J. T, 
Wilson and J. P. Hill, I am enabled to give an account of an* 
interesting early stage of the polyprotodoht Dasyuru* viverrinus. 

Teichosurus vulproula. Stage i. 

Four embryos which maybe regarded as belonging to this stage 
have been cut and examined. These are the embryos referred to 
in the above-mentioned paper as A, B, 0, and E; and they vary 
in length from 8*5 mm. to 11 mm. In embryo A, only the back 
part of the head has been preserved, but the degree of ohondri- 
fkation does not differ greatly from that of B and 0. In these 
latter two the cranium is well preserved, and shows very satis¬ 
factorily the early condition. The embryos are about the same 
sue, and there are only a few points of difference in the degreed 
of development. Embryo E is a little in advance of the other, 
but not greatly. The following description of the condition of 
Stage i., is taken from embryo 0, unless otherwise stated. 

The skull at this stage is particularly interesting and, in one- 
or two respects, unlike what was expeoted from Parker's work on* 
the pig. The cranial axis is fairly well chondrified. In the occipital 
region it is present as a broad, curved sheet in which there are^ 
two foramina, both apparently for branches of nerve xiL A 
Httle in front of this region the basal cartilage becomes much 
narrowed to accommodate the auditory capsules. Between tha* 
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posterior end of the capsule and the occipital cartilage is a 
flarge foramen for the passage of nerves ix., x., and xi. The 
auditory capsule is well developed, but chondrification 1ms only 
just begun, and most of the capsule is still in the procartilage 
stage, It extends far up by^the side of the brain, and merges in 
the ill-defined band of procartilage which supports the lateral 
wall of tiie hrain. At the plane of the front of the auditory 
capsule the basal cartilage is much narrowed, but on passing a 
little forward it is found to again rapidly widen. The notochord 
ends near the point where the expansion begins. The expanded 
portion is about double the width of the constricted, and, towards 
the outer part of the expansion, there is a large oval foramen for 
the carotid artery. Along the outer part of the expanded part 
and a little distance from it, lies an elongated, oval bar of carti¬ 
lage unconnected with any other, and which, as it ultimately 
develops into the alisphonoid bone, may be called the alt sphenoid 
cartilage. A little in front of the plane of the carotid foramen, 
the basal cartilage becomes again narrowed, and, in the middle 
line, there is an oval foramen of about the same size as that for 
the carotid artery, which represents the pituitary fossa. In front 
of the fossa, for a considerable distance, the basal cartilage is 
yery manifestly seen to be composed of two trabecula? conjoined 
in the middle liue. In the posterior nasal region tho double 
origin of the cartilage becomes less marked, and from here forward, 
to near the front of the snout, there is little or no evidence of a 
double origin. Whether the whole of the nasal septum i* trabe¬ 
cular in origin is doubtful, but the base, at least, is pretty 
manifestly the anterior continuation of the trabecul®. The nasal 
♦Capsule is very imperfectly chondrified, but the arrangement can 
be mode out fairly easily. It may be described as a cylindrical 
structure with three openings, one at tho anterior end looking 
outwards, the anterior nasal opening; a second opening down¬ 
wards into the mouth, tho internal nares ; and a third opening 
upwards and backwards, the opening for the nerves. The inferior 
opening is bounded on the inner side by a strip of cartilage or 
§>rocartilage which runs along parallel td the base of the nasal 
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septum. This is the structure" which has been called by Parker 
the ** recurrent cartilage/' and by others the M paraseptal carti¬ 
lage." As 1 think there is good reason for believing that 
Parker's view of its being trabecular in origin is erroneous, the 
latter term seems preferable. 

Meckel's cartilage is pretty well chondrified and of large size. 
Posteriorly it passes into the badly defined condensation of cells- 
which represents the auditory ossicles. The hyoid is a small, 
cartilaginous, curved rod which passes inwards to meet the 
median basihyal. A well defined thyroid can likewise be readily 
made out, also meeting the basihyal. 

The relationships of many of the structures will be better 
understood from the actual sections than from the reconstruction; 
and I have, therefore, given figures of a number of the mow 
important with brief descriptions. 

Section A (Plate x.,flg.2), This section is through the anterior 
nares, and shows the nasal capsule imperfectly, chondrified. The 
two capsules unite at the median septum, but whether the septum* 
is really part of the capsule or an anterior development of the- 
trabeculae, is not apparent from the section. There is some reason* 
to believe that the lower part, at least, of the septum is trabecular. 

Section B(fig.3). This is a transverse section near the middle? 
of the nasal capsule, and through the front of the opening between 
the nose and the mouth. As yet the secondary palate, though* 
in large part formed, is widely open, and the tongue lies between' 
the two halves of it. The alinasal cartilage M well developed and 
slightly chondrified, a* is also the septum. By the side of the- 
base of the septum the paraseptals are distinctly seen, but imper¬ 
fectly chondrified. Below the lower part of the alinasals are seen' 
the large groups of osteoblasts about to form the maxilla*. At 
this plane is seen also the anterior union of Meckel's cartilages* 
(not shown in the figure). ; 

Section C(fig. 4) is only a short distance behind B, and is figured 
to show Jacobson's organ. The organ is unusually short, being’ 
seen only in eleven sections, and opens directly into the fiasat 
cavity. ' 
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Section D(fig.5) is near the posterior end of the nasal capsule, 
and shows the p&raseptal still of large size. The septum is only 
well differentiated at its base, which is clearly trabecular. The 
upper part is unchondrified, and may perhaps belong to the 
capsule. A portion of the* alinasal is seen to the outer side of 
the nasal.cavity. "The section is through the anterior end of the 
cranial cavity and some of the branches of the olfactory nerve. 

Section E (PLxi,, fig. 6) is through the pituitary opening and the 
anterior part of the alisphenoid cartilage. The trabeculae are 
oval on section, and separated from each other. Between them 
the stalk of the pituitary body is seen, and above them tbe 
anterior part of the hypophysis. At some little distance outside 
of the trabecula and a little below the level of it, is seen the 
large, round, alisphenoid cartilage. It lies in the base of the 
palatal ridge. Outside of it and above it lies the maxillary 
branch of nerve v. The orbitosphenoid band, though not 
ehondrified, can be distinctly seen. 

Section F(fig.7) is through the posterior part of the alisphenoid 
cartilage, and shows the basal cartilage perforated for the carotid 
artery. Only a very small bar of cartilage lies outside of tbe 
artery, A little further out is the still rounded alisphenoid 
cartilage. Directly above it lies the very large Gasserian 
ganglion, while above the ganglion can be seen the orbitosphenoid 
band. The hyoid and the thyrohyal cartilages are both seen 
articulating with the basihyal, and below the thyrohyal tbe 
thyroid cartilage is so situated as to suggest that it is serially 
homologous with the hyoid and thyrohyal, and represents the 
seoond branchial arch. {They are omitted from the figure). 

Sections G and H are front embryo B t as the head of this 
embryo bas been out so that the ^sections of the posterior half 
are more directly transverse than in embryo 0. 

Section G(fig.8) is through the anterior part of the auditory 
capsuleti The basal cartilage is fiat and narrow. The capsule is 
of large size, but not very distinctly chondrified. At the lower 
part the uncoiled cochlea is seen in section. Above it is a portion 
of the cochlear ganglion of nerve viii; and to the outer side 
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of this latter lies nerve vii., with its geniculate ganglion. 
Meckel’s cartilage is at this point imperfectly chondrifted. 

Section H(flg.9) is through the posterior part of the capsule* 
Here the basal cartilage is broadening out but is still flat. The 
capsule Is of largo size, and in its upper part is seen the expanded 
labyrinth with, on the outer and upper sides, portions of the 
semicircular canals, and, at the upper and inner part, the base of 
the recessus labyrinthi, 

Tmcnosintus vulpecula. Stage u. 

This stage represents the degree of development attained by 
the Phalanger at birth, when the embryo measures 14 mm. in 
greatest length. The skull is now well chondrifled, and the bones 
of the jaws are ossified. In general structure it is as simple as 
in the earlier stage, but a number of the elements can now bo 
made otit with greater clearness, while some previously distinct 
are now fused with others. 

The nasal capsule is still a simple, elongated, cartilaginous 
cylinder with three openings in it—an anterior external for the 
anterior nostril, a posterior superior for the olfactory nerves, and 
an inferior opening for the internal nasal opening. The nostril 
opens directly outwards, and is completely surrounded by carti¬ 
lage above, in front, and behind. Inferiorly the nostril is 
imperfectly floored by a cartilaginous flap which passes forward 
from the base of the alinasal, There is no fenestra in the septum. 
The paraseptal cartilage is still complete, and runs by the side of 
the base of the nasal septum to the back of the nasal cavity, 
where it is joined by a broad bar to the base of the alinasal. 

The upper and outer part of the alinasal is continued back¬ 
wards as a broad cartilaginous bar lying by the aide of the brain, 
and forming a support to it, and joins the upper part of the 
auditory capsule. This is the orbitosphenoid cartilage. In front, 
besides joining the alinasal, it also joins the basal cartilage, and 
a small fenestra is formed between its two attachments. 

The basal cartilage, on passing back from the nasal region, 
broadens out gradually, and, on reaching the plane of the pitui- 
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tary opening, it is found to form a very broad plate by having 
become united to the al(sphenoid cartilage. The alisphenoid 
cartilage differs from that of the earlier stage in there being now 
seen an upward growth from near the middle of the outer wide. 
This ascending process lies between the second and third branches 
of nerve v., and the Gasserian ganglion itself rests, as in the 
oarlier stage, on the alisphenoid cartilage. The carotid foramen 
is still of large size, and is completely surrounded by cartilage. 

The auditory capsule is large and fairly well ehondrified. The 
lower part is oval, and the chon drift cation is less perfect. This 
part lodges the small cochlea, as yet uncoiled, and the greater 
part of tlie saccule and utricle. The upper part of the capsule 
is well ehondrified, and is structurally continuous with the orbito- 
sphenoid bar. It protects the upper part of the utricle and the 
semicircular canals. The fenestra ovalis is situated a little below 
the middle of the capsule. From the upper part of the capsule 
there is given off a cartilaginous ridge which passes downwards 
and protects the tympanum. This is the tegmen tympani. It is 
not quite clear whether it is a part of the auditory capsule or a 
process from the exoccipital 

Behind the lower part of the capsule there is an elongated 
fenestra for the passage of nerves ix., x., and xi. The 
occipital cartilage behind this is broad and well developed. 
There are two foramina, both apparently for nerve xii. There 
is no apparent differentiation between the basioccipital and the 
exoccipital, but the supraoccipital can be demarcated from the 
exoccipital 

MeckePs cartilage is well ehondrified, and is continuous with 
the anterior process of the malleus. The malleus is fairly large, 
but the capifculura is net very marked, and the manubrium 
rather short and directed markedly inwards. The incus articu- 
1 dates with the malleus in the usual manner, and is of the usual 
(mammalian shape. The stapes is large and is perforated. 

The hyoid articulates in part with the processus longus of the 
dnous, and in part with the margin of the tegmen tympani. 
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The premaxillary bone is partly ossified. It forms a support 
for the germs of the incisor teeth, and a Boor for the anterior 
part.of the nasal capsule. In the cleft between the nasal capsulea 
in front there are indications of an ascending internasal process, 
as in reptiles. The process is not ossified, but the strand of 
differentiated cells, perhaps degenerate osteoblasts, can be easily 
traced into the region to be occupied by the nasal bone. 

The maxilla is a triangular-shaped bone when viewed from* 
below. It is most developed in the region of the teeth-germs, 
but the secondary palate is well formed. The roof of the mouth* 
is markedly concave. 

The palatine is well ossified and forms the walls of the pos¬ 
terior pares. The portion which forms the secondary palate i* 
the larger. 

The pterygoid is still small, and only partly ossified. It rests 
on the lower part of the anterior end of the alisphenoid cartilage. 

The jugal, the lachrymal, and the squamosal are beginning to 
ossify, but too imperfectly to be drawn. 

The mandible is well ossified and of large size. At its posterior 
end the coronoid process and the angle are already typically 
formed, and the articular condyle is made up of cells somewhat 
like imperfectly formed cartilage-cells, but there is no distinct 
cartilage. 

The following series of sections will illustrate the relationship!, 
of the more important structures. Section A is from the unborn 
embryo, described and figured as embryo V. All the other 
sections are from the newly born embryo described and figured 
as embryo H. * 

Section A(Pl.xiii.,fig.l 3). This section has been figured from the 
unborn specimen as, owing to the different staining, the calif of 
the developing premaxilla are better seen. The section is through* 
the front part of the anterior nares. Part of the capsule is seen 
as a half ring, which is a short distance apart frmn that of the 
opposite side. Between the two cartilages are seen the strands 
of oells which represent the ascending internasal processes of the* 
premaxilloe. , 
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Section B (fig. 14) is through near the middle of the external 
narea. The nasal capsules are seen joined in the middle line. 
A portion of the premaxilla is seen below the base of the cartilage. 
The flap of cartilage, which parses forwards and forms a floor to 
the nostril, is cut across. In the lower jaw (not figured) the 
symphysis of Meckel’s cartilages is seen, and a portion of the 
dentary. 

Section G(fig,15) is through the posterior border of the nostril. 
The nasal septum now shows no sign of having a double origin. 
Interiorly it passes far down towards the papilla palabina, and is 
wedged between the premaxillary bones. The cartilage of the 
nasal floor extends inwards to the base of the septum, against 
which it abuts. Above its outer end is a small triangular piece- 
of cartilage which stretches across from the alinasal, at the back 
of the nasal opening, to the nasal floor cartilage. The front of 
the maxilja is cut across. 

Section D(fig.lfl) is through the posterior part of the nasal 
capsule. The alinasal cartilage is open above; and, attached to 
its upper part, is the large orbitosphenoid cartilage. The lower 
part is short and thick. The paraseptal is seen joining on to the 
middle region of the alinasal. The median or septal cartilage is 
short and broad. The maxilla appears to be much thickened, 
but this is due to the secondary palate being cut obliquely. The 
lachrymal can be detected, but it is not yet ossified. 

Section B(Pl,xiv., fig.17) shows the relations of parts at the 
anterior end of the alisphenoid. The basal cartilage is partly 
divided by the almost obliterated pituitary canal External to it 
lies the rounded alisphenoid. Above the alisphenoid is seen the 
second branch of nerve v., and further up the well developed 
orbitosphenoid cartilage. 

Beotian F(fig,18) is through the middle of the alisphenoid 
cartilage* At this stage the cartilage differs from that of the 
earlier in having an upward growth towards the orbitosphenoid 
on the outside of the Gasserian ganglion. Though the alisphenoid 
ijf partly fused with the basal cartilage, the division is still well 
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marked. Meekers cartilage is of large size, and has the dentary 
lying on its outer side. 

Section G((ig.l9) shows the relation of parts at the posterior 
end of the alisphenoid. The basal cartilage is perforated by the 
carotid artery, and the alisphenoid lies partly below the outer 
portion. The Gasserian ganglion is here of large size, and fills in 
the whole space between the basal cartilage, the alisphenoid, and 
'the orbitosphenoid. 

Section H(fig.20) is through the anterior part of the auditory 
-capsule. The basal cartilage is a broad, fairly thick, fiat plate. 
To its outer side is attached the auditory capsule, which here 
contains the cochlea. The anterior end of the cochlea is curved 
outwards, and the section is across the curved portion. There is 
no coiling as yet, the curve forming less than a semicircle 
Kesting on the outer side of the auditoi'y capsule is the geniculate 
ganglion of nerve vii. A little outside of the gauglion is the 
malleus cut in section. Below the malleus and the auditory 
capsule is seen the Eustachian canal and tympanic cavity, and a 
little external to this is the external auditory meatus filled with 
epithelium. The orbitosphenoid is much smaller than in the 
anterior sections. Interiorly both the hyoid and the thyrohyal 
cartilages are seen in section. 

Section l(PLxv., fig.21) is through the middle of the auditory 
-capsule. The section does not differ very greatly from the preceding 
The upjer part of the capsule is now seen united with the posterior 
part of the orbitosphenoid bar. The utricle, saccule, and posterior 
-end of the cochlea are seen in section. Portions of the incus and 
stapes are shown, and internally much of nerve viii., is seen. 

Section J(fig.22) is considerably further back than Section I. 
The utricle and the ductus endolymphaticus are seen lying side 
by side inside the upper part of the cartilaginous auditory capsule. 
Two semicircular canals are seen in section. The lower part of 
the auditory capsule has almost disappeared. The basal cartilage 
is now much broader; and, in the space between it arid the 
auditory capsule, is seen the ganglion of nerve x. On the outside 
-of the capsule is seen the tegtnen tyrapani, which, in this section, 
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is differentiated from the capsule. Above, the capsule is con¬ 
tinued into & slender bar of cartilage, from which it is somewhat 
differentiated. When the whole series of sections is traced, thin 
cartilage is seen to be continuous with the supraoccipital behind, 
and in front it becomes merged in the cartilage which may be 
either the upper part of the auditory capsule, or the posterior 
part of the orbitosphenoid. 

Section K (fig. 23) is through the posterior part of the capsule. 
The section is interesting as showing that the capsule is here 
very distinct from the supraoccipital above, and from the basal 
cartilage below. To the inner side of the capsule lies the ductus 
endolymphaticus. In the lower part of the large basal cartilage 
is seen the posterior of the two foramina for nerve xii. 

Section L(fig.24) is a little behind the previous one, and shows 
the supraoccipital, now of large size and united with the outer 
part of the basal cartilage, which may be regarded as the 
exocoipital. On the inside of the supraoccipital lies the large 
saocus endolymphaticus. 

Dasyurus vivrrrinus. Stage ii. 

The earliest stage of the Native Oat which I have been able to 
study, is a mammary foetus probably but a few days old. The 
head measures 4 mm., and the greatest length in the curved 
position 8 mm. Though much smaller than Triohosurus at birth, 
it is quite as well developed, the cartilages being well chondrified 
and many of the cranial bones ossified. Though the skulls of the 
two types of marsupials are in the main essentially similar, the 
differences are very much greater than one would be inclined to 
expect. 

The general structure of the ohondrocranium will be most 
readily understood by examining figures 25 and 26 (Plate xiv.) 
and comparing them with those of the early o&rtUaginoua skulls 
<4 Tricho$uru8.. Relatively in Dasyurus the nasal portion of the 
skull is much larger, the orbitosphenoid much broader, and the 
inferior part of the auditory capsule much* smaller than in 
Triohoturu** But besides these differences in degree of develop- 
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.meat there are a number of points of difference of a more 
fundamental nature. 

The nasal capsule has the anterior nares relatively further 
forward than in Trichoaurua } so that, whereas in the latter the 
premaxilla lies underneath the middle of the opening, in Daay- 
urua the whole of the opening is in front of the bone. There is 
a further difference in that while Trickoaurua has a very imperfect 
-cartilaginous floor, in Daayurua the floor is well developed. The 
paraseptal cartilages are large in front, and pass backwards to 
near the end of the nasal capsule; but posteriorly they do not 
fuse with the back part of the capsule as in Trickosurua . 
Posteriorly the nasal cartilages fuse with the median cartilage 
and form a broad, flat, cranial floor. 

At this stage the alisphenoids are, as in the second stage of 
Trichoauru8 9 fused to the cranial floor-cartilage. They are, how¬ 
ever, clearly differentiated from the median cartilage. Prom the 
anterior and outer corner there passes upwards, outwards, and 
forwards, a slender cartilaginous process which, at its upper end, 
joins with the orbitosphenoid cartilage. Though in a number of 
respects unlike the ascending process seen in Trichoaurua t it is 
doubtless homologous with it, as in each case the cartilage lies 
between the second and third branches of nerve v. The carotid 
foramen is relatively smaller in Doayurua, 

The orbitosphenoid cartilage is very large, and is completely 
fused with the nasal capsule in front and the auditory capsule 
.behind. Less distinctly it is continued into the supraoccipital. 

Owing to the imperfectly developed state of the cochlea at this 
stage, the lower part of the auditory capsule is small, but the 
upper part containing the semicircular canals is quite as large as 
in Trichosurua, 

The occipital region is relatively short. There are two fora- 
.raina for nerve xii., and a large opening is left in front for nerves 
ix., x.,.and xi. The occipital cartilage meets the auditory, but 
does not fuse with it, except above the level of the semicircular 
1 <cenal* . ,, , 
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The premaxillary maxilla, palatine, pterygoid, jugal, and the 
mandible are ail ossified at this stage. The premaxilla is small, 
and situated far behind the anterior part of the nasal cartilage. 
The maxilla is fiat, but has two well marked ridges bounding the 
•dental region. The secondary pakte is but imperfectly developed. 
The palatine is large, and forms a good secondary palate. The 
♦pterygoid is very small, and, as in Trichosurua, develops in con¬ 
nection with the alisphenoid cartilage. 

The malleus, incus, and stapes are shown in fig.26a( Plate xvi.). 
The manubrium of the malleus is not fully chondrified. The 
incus is not unlike that of the higher mammals, The elements 
are relatively large. 

In Plate xvii., are shown six typical sections through the head 
of the young Daayurus. The head was cut into 305 sections, and 
the number of the section will indicate the plane. 

Section A(fig.47) is the 44th of the series. It passes through 
the external nasal opening, and shows the condition of the nasal 
•cartilages. The great development of epithelium inside and 
•outside of the mouth, with the fusing of tulips, are well seen. 

Section B(fig.28) is the 75th, and in #f>iane immediately 
behind the nasopalatine canal. It shows the nasal septum no 
longer attached to the alinasal, while the upper part of this 
latter is passing into the large* lateral orbitosphenoid cartilage. 
Below the organs of Jaoobson lie the paraseptals. The 
maxillary bone is seen in section with a small secondary palatal 
plate. Below the tongue is seen the developing mandible, which 
is ossified considerably in advance of Meckel's cartilage, appear- 
^ ing in the 60th section, while the cartilage only appears at the 
85th. 

, Seotibn tJ(fig.29) is the 132nd, and passes through the middle 
•of the eye. The median cartilage is here broadened out, and 
fused with the back part of the alinasal, The orbitosphenoid is 
large, aad appears fused to the median cartilage. The upper two* 
thirds are well chondrified, but the lower third partly fibrous 
Portions of the-maxilla are seen, and the small jugal is out across. 
In the lower jaw Seekers cartilage is shown, witbthe mandibular 
^bissificaUon lying on and above it 
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Section D(fig.30) is Section No.173. The median cartilage is- 
broad, and is pierced by the foramen for the carotid. The 
alisphenoid cartilage is small, and closely united to the basal) 
cartilage. On its inner and under side lies the ossifying ptery¬ 
goid, Meckel's cartilage is seen cut obliquely as it passes up to 
unite with the malleus. The mandible is still seen in close con¬ 
nection with it. The orbitosphenoid is now far removed from 
the lower cartilages, and forms a protecting shield for the side of 
the brain. 

Section B(fig.31) represents Section No.204. It cuts the 
anterior part of the auditory capsule, the lower part of which is 
seen supporting the cochlea. Above the cochlea is the ganglion 
of nerve vii. Tim upper part of the auditory oapsule is seen - 
united to the posterior continuation of the orbitosphenoid 
cartilage. Both malleus and incus are cut across in the section, 
and the tympanic cavity, the Eustachian tube, and the external' 
auditory passage are seen. 

Section F(fig.S2), representing Section No,225, is through near 
the middle of the auditory capsule. The cochlea, with its nerve 
and ganglion, is well seen, also one of the semicircular canals. 
The upper part of the auditory capsule is, as in the previous 
section, united with the continuation of the orbitosphenoid, and 
this can be traced right over the brain to join that of the other 
side. The hyoid and thyroid cartilages are cut across. 

Comparison of the Marsupial Primordial Skull with that of the 

Monotreme . 

Since the greater part of this paper has been prepared, and on 
the eve of its being sent off, I have fortunately been enabled to* 
consult Gaupp’s magnificent paper on the early skull of Echidna,- 
which has just appeared this year. It is probably better to leave 
the main part of my paper exactly as it stands, as most of the 
conclusions have been arrived at quite independently of any 
previous work by others. Had I previously seen Gaupp's paper, 

I should quite probably have adopted one or two of his terms in* 
preference to those used here, and for certain structures to which* 
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I have given no name; but, on the whole, my paper would have 
remained much as it is. Whether morphologists accept all 
Gaupp’s conclusions or not, ail must be most grateful for almost 
beautiful piece of conscientious work. 

When one compares the skulj of the very young Echidna with 
that of the young Dosyttru*, one is at once struck by the remark¬ 
able similarity between the two. In fact, the Dasyure skull 
resembles that of Echidna more than it does that of Trichosurue. 

Echidna agrees with Dasyurus in having a broad, flat, nasal 
floor-oartilage ($olum nan), and in having the paraseptal carti¬ 
lages ending in a point. There is an absence in Da*yuru$ of the 
palatine-process of the solum nasi, seen in Echidna . The nasal 
capsule behind joins the median cartilage in much the same way 
in both. 

The cartilage which I have called the alisphenoid, Gaupp calls 
the ala temporal™, It is similarly situated in the Dasyure and 
Echidna, but the marsupials reveal the meaning of the structure 
much better than the monotreme. In Echidna there is a small 
cartilaginous process passing upwards and forwards to join the 
orbitosphenoid, but this is apparently dot homologous with tbe 
process in Daayurue. The position of the carotid foramina 
differs somewhat, being much nearer the middle line in Echidna. 
The marsupial condition is thus intermediate between the mono* 
tremo and the eufcherian. 

The parachordal region in Echidna is a little narrower than in 
Trichoewru*, and much narrower than in Dasyurus. The ocoipital 
cartilage differs in having, in the marsupials, two foramina for 
nerve xii; while, in Echidna, nerve xii passes, according to 
Gaupp, with x. and xi. # through the jugular foramen. 

The auditory capsules resemble each other in the two groups 
owing to the oochlea being simply curved and not coiled in either. 
The section shown by Gaupp in Plate Ixxii., fig. 19, should be 
compared with my fig.Sl, and the near affinity of the monotreme 
and the marsupial will be manifest. In all essential features 
there is close agreement. 

16 
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The large lateral cartilage which I have referred to as the 
orbitoephenoid, Gaupp calls by various names. The anterior 
part he calls the ala orbitalis . A little further back it is called 
the commissura orbito-parietali 9 ; while, when it passes above the 
auditory capsule, it becomes the lamina supraeapmlaris* In 
Echidna , however, the cartilage is essentially similar to that in 
the marsupials. 

The monotreme auditory u ossicles ” chiefly differ in the small 
size of the incus. 

Comparison of the Marsupial Primordial Skull with that of the 

Eatheria. 

Much more work requires to be done before anything like a 
satisfactory comparison can be made, and the Eutherian orders 
appear to differ about as much from one another as the marsupial 
does from them. As soon as I can obtain some leisure from more 
pressing other work, I hope to give reconstructions of the very 
early skulls of a number of types. 

In the eutherians the most noticeable character is the large 
size of the cochlea which, even before chondrification, is coiled, so 
that the lower part of the capsule is always large. The orbito* 
sphenoid cartilage extends the whole way from the nasal to the 
auditory capsules, but is usually smaller than in the marsupials; 
and the optic nerve passes through it. The paraseptal cartilage 
never, so far as known, unites with the capsule behind, as in the 
Diprotodonbs. The alisphenoid cartilage is always apparently 
present, as in marsupials; and is, as in marsupials, quite a distinct 
cartilage originally. There is good reason to believe that it itf 
this cartilage that Parker, in his work on the pig’s skull, took for 
the palatopterygoid. The carotids in the higher mammals do 
not pierce the basal cartilage, and nerve xii. has only a single 
foramen. 

The Fundamental Structure of the Mammalian Skull , 

The study of the early development of the marsupial and 
eutherian skulls leads one to differ considerably from the conclu- 
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sions of Parker as to the fundamental structure of the skull. 
The vertebrate skull is usually regarded as made up of the follow¬ 
ing elements—a pair of parachordals, a pair of trabecula, a pair 
of nasal capsules, a pair of ear-capsules, and a series of visceral 
arches, with secondary developments of these. By many, the 
occipital elements are looked upon as a cranial vertebra and 
distinct from the parachordals. It might seem unlikely that the 
development of the skull of the mammalia—the highest group 
of the vertebrates—should reveal the fundamental structure more 
clearly than that of the lower groups; but, as regards the skull, 
the mammal is much simpler than the reptile, and less degenerate 
than the living amphibians. In Trichosurns the elements are 
more easily differentiated than in Dasynrm , presumably because 
the embryo is considerably larger when ehondrification begins; 
and, in some of the Eutheria, points can be made out which are 
obscure in the marsupials. 

The parachordals and trabecula are very definite structures, 
hut the occipital region is not very clearly differentiated from 
the parachordal. The trabeculee form all the median, basal 
cartilage in front of the parachordals. There is good reason to 
believe, however, that the paraseptala are not recurrent trabecular 
cornua, as supposed by Parker, but true parts of the nasal 
capsule, and probably only the base of the nasal septum is 
trabecular, the upper portion being part of the nasal capsule. The 
large lateral cartilage, which I have spoken of as the orbito- 
sphenoid, seems to be as definitely a cranial element as the 
trabecula. It passes from the nasal capsule backwards, forming 
a lateral wall to the brain; and, while in Echidna and the mar¬ 
supials it fuses with the auditory capsule, forming the lamina 
supracap8ularis of Gaupp, it is manifest from some of the 
eutherian embryos that it is quite a distinct element from the 
Auditory capsule, only uniting with it late. There is also some 
reason to consider that the supraoccipital is the further continu¬ 
ation of the same band. 

The alispheaoid cartilage {aid temporalis of Gaupp) in the 
marsupials and eutherians first appears as a distinct cartilaginous 
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rod which lies below the Gasserian ganglion, It afterwards 
unites with the outer edge of the trabecula. Still later, a 
process grows up between the maxillary and mandibular branches 
of nerve v., and gradually it ossifies into the alisphenoid bone. 
There is thus no doubt as to its later history; the difficulty utf 
to be certain of its homologies in lower vertebrates. It is- 
undoubtedly not trabecular, and, among reptiles, the only 
cartilage with which it seems comparable is the palatopterygoid. 
At first sight this may seem a startling conclusion, but there is 
much to be said in its favour. In Sphenodon t the most primitive 
reptile which we can examine, and the one nearest to the mammal* 
like reptiles from which the mammals sprang, we find a bar of 
cartilage bearing the same relations to the trabecula as the ali¬ 
sphenoid cartilage does in the marsupial. This is the horizontal 
portion of the palatopterygoid arch. The resemblance is obscured 
by the development of the upward-passing epipterygoid. When, 
however, the epipterygoid is aborted, as in CAawWeo, we get 
short cartilaginous bar almost exactly similar. In the snakes 
the same cartilage gives rise to the so-called alisphenoid bone. 
In the Crocodilia we again get an alisphenoid bone; and in the 
Chelonia a small bone which some regard as alisphenoid, others aft 
an epipterygoid. Even among extinct reptiles we get either an 
alisphenoid or an epipterygoid, but never both. In the Thero- 
oephaliaand Anomodontia there is a typical epipterygoid; in the 
Oynodontia a fan-shaped bone takes its place, and in the mammal 
this becomes the bone we call the alisphenoid. 

We may thus conclude that the element which develops into* 
the alisphenoid is a specialisation of a rudiment of the palato¬ 
pterygoid arch. 

LITERATURE. 

In Gaupp’s paper is given a list of the most important papers on the- 
development of the skull of the higher vertebrates. 
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gisohe Forsohungerelsen in Australian, ho., Hi. Band, 4 Lief., p.782 
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auditory capsule— b,hy. t baiihyal—can, carotid artery— cj. t carotid fora¬ 
men— coch* % ooohlea— cotij., oonjunct^va—/>., dentary—ductus endo- 
Jymphatious— dA, % dental lamina—e.a.c., external auditory canal—« o., 
•exoccipital—foramen epiphaniale—Gasserian ganglion— hy ., 
hyoid—in., incus-J.o., Jacobson’s organ—/«,, jugal— lab labyrinth— 
ma, t malleus—Jfjfc., Meckel’s cartilage— Mx, t maxilla—nasal septum— 
-o.a., orbitosphenold— Pa. t palatine— pit., pituitary —Pmx , premaxilla— 
p.9. t paraaeptal cartilage —Pt. t pterygoid—i.e.f., saccus endolymphaticus— 
s.o. ( supraoooipitftl— $.p, t secondary palate— My., thyro-hyal—tr., trabecula 
— t,t. t tegmen tympani— tyrnp., tympanio cavity—t d, t utricle; v.,vii., viii., 
ix. t x. f xi., xli., cranial nerves—vii.p, ganglion of nerve vii.—viii.c, cochlear 
ganglion of nerve vlii. 

Plate x. 

Fig.l.—Underview of reconstruction of the skull of a 10 mm. intrauterine 
foetus of TrichomruB vulpecula( x 22). The parts outlined are dis¬ 
tinctly ohondrified; in those parts which are coloured, but with 
dotted outlines, ohondrifioation is imperfect; the parts shaded but 
not coloured are not chondrified. 

Figs. 2-5. —Sections through the snout of 10 mm. Trichoauma embryo{ x30). 

Plate xi. 

Figs.6-7.—Sections through the alisphenoid region of the head of 10 mm. 
Trichoauma embryo( x 30). 

Figs. 8-9.—Sections through the ear-region of head of a different specimen 
of 10 mm. TricKoaurua embryo. Out in different direotion( x ). 

Plate xii. 

Fig. 10*—Under view of reconstruction of skull of 14 mm. mammary foetus 
of Ti'ichoauma vutpecula{ x 30). The membrane bones are removed 
from the right side; and Meckel’s cartilage, the malleus, incus, 

. stapes and hyoid from both sides. 

Fig.l 1.—Side view of same( x 30), 

Fig. ll<a—Malleus, incus, and stapes of ditto. 

Plate xlii. 

Figs. 18-10.—Sections through the anterior part of the head of 14 mm. 
‘ mammary foetus of Trichoaurm vulptcula{ x 45). 

Plate xiv. 

Figs. 17-20.—Seotiong through the middle region of the head o^ 14 mm. 
mammary foetus of Trichokurut vxUptcula{ x30). 
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Plate xv. 

Pigs.21-24.—-Sections through the posterior part of the head of U mra. 
mammary fcetus of Tricho*uru* vuli>*cula{ x 30). 

Plate xvi. 

Fig.2f>.—Underview of reconstruction of the skull pf 8 mm. mammary 
foetus of Datyurw* viverrinm{ x 40). The membrane bones have 
been removed from the right side; and ’Meckel's carthago, the 
malleus, incus, stapes, and hyoid from both sides. 

Fig.26.—Side view of same( x 40). 

Flg,2#a,—Malleus, Incus, and stapes of same. 

Plate xvii. 

Figft.27*32.—Sections through, the skull of, 8 mm. mammary foetus of 
/Jcwyunf* iHvemnuaf x 30)* 
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WEDNESDAY, MAY 26th, 1909, 


The Ordinary Monthly Meeting of the Society was held in 
the Linnean Hall, Ithaca Road,'Elizabeth Bay, on Wednesday 
evening, May 26th, 1909. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

Mr. Arthur Bache Walkom, Ashfield, was elected a Member 
of the Society. 

A letter was read from Professor T. W. Edgeworth David, 
addressed to Mr. A. H. S. Lucas, returning thanks for the con¬ 
gratulations and message of welcome tendered to him at the Lord 
Mayor's Reception on the occasion of his return from Antarctica 
with the British Antarctic Expedition, 190T, by the retiring 
President on the Society's behalf. 

A letter was read from the President of the University of 
Sydney Medical Society, commending to the notice of Members 
the projected Memorial of the late Dr. T. C. Parkinson, who died 
in January last from accidental infection while carrying on inves¬ 
tigations in connection with the Indian Plague Commission. 

The President called attention to a Special General Meeting to 
beheld on 30th June, 1909, at 8 o'clock (before the Ordinary 
Monthly Meeting on the same date). Business : to consider the 
amendment of Rules ii., iii,, iv., vi., viii., and xlvii., with a view 
to the admission of Women to full Membership. [A special 
circular giving details was issued to Members with the Abstract.} 

TJie President offered the Society's congratulations to Dr. K. 
I, Jensen, to whom the Syme Prize for the encouragement of 
Researoh Work in Natural Science had recently been awarded 
by the University of Melbourne. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 9 Yols., 85 Parts or Nos., 25 
Bulletins, 2 Reports, and 27 Pamphlets, received from . 59 
Societies, Ac., and 2 Individuals were laid upon the table. 
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NOTES AND EXHIBITS. 

The President, on behalf of Mr. B. Jardine, of Somerset, 
showed a fine pearl adherent to a valve of the pearl-shell. 

Mr. Froggatt exhibited a series of stages in the life-history of 
the Mexican Cotton Boll Weevil (Anthonotnis grandia) mounted 
for educational purposes. Also specimens of the larva of a 
water-beetle and a Nematode worm (Gordius sp.) found in the 
stomach of a trout from Cooma, N.S.W. 

Mr, W. S. Dun exhibited a specimen of Lingula (sp.nov.) from 
the Lower Marine Stage of the Permo Carboniferous at Ravens- 
field, near West Maitland. The form appears to be more closely 
allied to certain Silurian species than to those of the Upper Palmo- 
2010 . J. D. Dana recorded L obovata from the Upper Marine 
Stage of Gerringong (Geology Wilkes* Exped.). The genus is 
apparently rare in the Permo-Carboniferous. 

Mr. Maiden exhibited specimens of the roots of the Native 
Cherry (Exocarpm cupresaiformia) showing haustoria. 

Dr. J. B. Cleland exhibited a series of anatomical specimens in 
illustration of his remarks on the Ulawarra Red-water of cattle. 
This disease is confined, and seems peculiar, to the southern 
coastal districts of New South Wales. It is popularly called 
Red-water, or (to distinguish it from the Red-water due to the 
organism transmitted by cattle ticks) South Coast Red-water. 
The use of the term 11 South Coast Red-water” is apt to confuse 
it with somewhat similar diseases, as regards the colour of the 
urine, occurring in South Africa. Ulawarra Red-water, therefore, 
would be a better name. The disease may be described as a 
hamaturia due to the bleeding from multiple, muriform, telean- 
giectatic growths in the bladder, with consequent secondary 
aniemia, followed by accidents due to clotting of the blood in the 
bladder, and subsequent bacterial infections, dec. From the 
absence of signs of bacterial infection of the bladder in early 
cases from the failure to find any parasitic worm, such as Bilharzia , 
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in the bladder-walls, and from the appearances presented, post¬ 
mortem, by the bladder, the conclusion seems to be justified that 
the disease is due to the effect of some toxin. This view is the 
more remarkable in that there is no evidence of toxic action 
elsewhere, even in the kidneys; apd in that the bladder, so far as 
known, is neither an absorptive nor eliminating organ. Amongst 
the workers in one of the coal-tar dye-industries it is said that 
growths of a malignant nature in the bladder are not uncommon, 
which, if the case, would support the toxic theory. It may be 
that the poison, after rapid elimination by the kidneys, has time 
to exert a baneful influence while stored in the bladder. A 
popular view in the South Coast is that the plant Indigofera 
uuetralia is to blame for the condition. Another plant suggested 
by Mr. Hamilton is Omalantku»\ and Mr, Maiden had been good 
enough to furnish notes on references to the supposed poisonous 
effect on cattle of both these plants. Therein it is stated that, 
in 1894, Mr. Holtse attributed Red-water in the Northern 
Territory to a species of Omalanthm . The opportunity of con¬ 
sulting the original paper is lacking; but it is possible that the 
cases were really due to Piroplasmosis, Such parasites are 
nabsent from the Illawarra cases, however. Experiments are now 
in progress to test the poisonous action of both the plants in 
question. In the meantime, Information or aid which will help 
in unravelling the etiology of this interesting and obscure 
disease will be very acceptable. 

Mr. T. Harvey Johnston, of the Bureau of Microbiology, 
exhibited specimens of following species of Entoxoa from New 
South Wales (unless otherwise stated). The presence of many 
of these is now recorded for the first time. A collection from 
local horses included Anoplotephala mamillana (Mehlis), A. per - 
foliata (Ooese) and A . pticaia (Rud.), Oxyuris curvula Rud., 
Ascarie megalocephala (Gloq.), Sclerostomum ( Cylichnostomum) 
Utramnthum (Mehlis), S . edent&ium Looss.(==s<$. equinum Mull., 
in part), Spiroptera microstoma (Schn.) and S . megantoma (Rud.). 
ichinococcue polymorphue Dies,, was recently taken from the liver 
of a horse at Berry by Dr. Cleland (also of the Bureau); the only 
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other Australian record of the occurrence of this parasite in the 
horse was one by Miss Sweet, D.8o., who examined Victorian 
specimens from the kidney. Dr. Cleland also collected examples 
of the larvte of Qaatropkilua naaalia (Linn.) from the duodenum, 
the usual habitat being the stomach. Other Entozoa included 
three species of Trichocephalua , viz., T. nodoaua Bud., from rats 
(Mua rattua) and mice ( Mua musculua)', 2\ crenatua Bud., from 
the pig; and T. ajjinia Rud., from sheep and cattle. The (irst 
species had not been previously recorded from Australia, and the 
second species only once (Perrie, 1892, in New South Wales). 
Another species belonging to the same family (Trichotrachdidee) 
of Nematodes as the above, viz,, Trichosoma hepatica (Bancr.) 
occurs very commonly in the liver of local rats and mice (Mua 
rattua, M. alexandrinua , M. decinnanus, M ’. muaculua). It has 
not been previously recorded from this State. Dr. Bancroft 
described it from Brisbane rats ( M\ rattua ), and Dr. Cleland 
indicated its presence (though without naming it) in West Aus¬ 
tralian rats (M. rattua ). The above thus probably constitute the 
first records of the occurrence of this parasite in M. decumanua and 
M. muaculus in Australia. Spiroptera obtusa Rud., a common 
parasite in the stomach of the above four species of Mua in 
Sydney, had not been previously reported from the Common¬ 
wealth. Three species of the Cestode genus Ilymenolepia were 
exhibited, II. ( Drepanidotamia) lanceolala (Bloch) from the 
goose; //. murina (Duj.) from Mua decumanua % M. rattua and M. 
muac%dua\ and H. diminuta (Rud.), fairly common in the intes¬ 
tine of the same three species of Mua, and rarely iu M. alexan - 
drinua. None of these tapeworms had been previously recorded 
from the continent. This last remark also applied to Oiganto - 
rkynchua moniliformis Bremser, which occurs fairly commonly 
in Mua rattua and occasionally in M , deoumanua in Sydney, 
Hdemogregarina (Leucocytozoon) muria Ball, was recently found 
in the leucocytes of a rat ( Mua decumanua) which was also 
infested by Trypanosoma letoisu The only other Australian 
reference to this interesting parasite was one by Dr. Cleland, who 
found it in West Australia. Haemonchua contortua (Rud.) from 
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sheep, A noplocephala pi ten fa (Rud.) from the horse, and Dipy- 
lidinm caninum (Linn.) from the cat, all collected by Dr. 
Cleland, were reported for the first time from West Australia. 
Some of the exhibits were abnormally large; a specimen of 
Uymenolepis diminuta from Mu§ decumanu# reaching over 3 
feet 9 inches in length, the normal size being 8-24 inches; 
Giyantorhynchus moniliformis about 8 inches long (ordinarily 
about 3-4 inches); Atioplacephala plicata nearly 15 inches long 
(ordinarily about 2-3 inches). 

Mr. E. J. Goddard, who had recently had the opportunity of 
assisting Mr. James Murray, Biologist to the British Antarctic 
Expedition, 1907, to collect Tardiyrada and Bdelloid Rotifera f 
described the method of obtaining these organisms. Mosses and 
Hepatics, which form their natural resort, are collected and washed 
under a rapid tap-stream, in a net of coarse bolting cloth placed 
inside a net of finer mesh. It is found that Itotifera are washed 
into the finer net and safely held. In this way Mr. Murray was 
enabled to obtain species of both groups, many new to science, 
and many of special interest from the standpoint of distribution. 
Mr. Goddard also pointed out the opportunity of doing good work 
awaiting a biologist who would take up the study of these groups 
in earnest. 

Mr. Fletcher, on behalf of Mr. H, Wasteneys, of Brisbane^ 
showed two examples of short pieces of wood, more or less pointed 
at both ends, cemented to the branches of shrubs, met with on 
the Enoggera water-reserve; and he asked for an explanation of 
their occurrence. The only suggestion forthcoming was one 
offered by Mr, Jardine, that the phenomenon was attributable to 
flood action. 
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METASOMATIC PROCESSES IN A CASSITER1TE 
VEIN FROM NEW ENGLAND. 

By Lbo A. Cotton, B.A., B.8o m Junior Demonstrator in 
Geology, University of Sydney. 

(Plates xviii.-xx.) 

The chief workers on the origin and occurrence of tin in New 
England are Professor David, B.A., F.R.S., and Mr. E. 0. 
Andrews, B.A. The former worked ohiefly in the Emm&ville 
District, and made the relations of the Tertiary basalts to the 
deep leads his main investigation.* Since Professor David's 
work was published, mining enterprise has caused more attention 
to be paid to lode-tin mining. Mr. Andrews, as a later worker, 
has consequently paid somewhat more attention to this phase of 
the subject. In his papers on the geology of New Englandf he 
has dealt at some length with the igneous formations. The 
granites, which occupy the largest portion of New England, he 
has grouped into three classes—(1) The “blue granite.” (2) The 
** sphene-bearing granite.” (3) And the 41 acid granite.” Of 
these it is the 4< acid granite ” with which the cassiterite veins 
of New England appear to be associated. 

Mr. Andrews considers that these veins are the result of 
intruding solutions, of a very acid nature, into the acid granite. 
From his observations on the minerals developed in these veins, 
and their resemblances to foreign occurrences, he has expressed 
his opinion that the processes involved are chiefly of a metasomatio 
nature. 

* Geology of the Vegetable Creek Tin-raining Field. Mem. Geol Survey 
N. S. Woles. Geology No. 1(1887). 

t “ The Geology of the New England Plateau,wHh special reference to the 
Granites of Northern New England.” Reo. Geol, Survey N." 8. Wales, Vol. 
viii., pp. 108 and 106(1906-07). 
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With a view to investigating in detail the processes, as com¬ 
pared with the criteria for metasomatism laid down by Lindgren,^ 
the following work was undertaken. In June of this year, 
accompanied by my brother, Mr. M. Cotton, I visited the southern 
portion of the New England tiir bearing area, and made some 
observations at Tingha, Howell, Newsfcead, Gilgai and Elsmore. 
About a fortnight was spent in field-work, at a spot 6 miles to 
the south-west of Inverell. Here a number of cassiterite veins 
were examined. 

Among these were the lodes of the Leviathian and Hill Cliff 
Tin Mines. At the former mine, the lode consists of a number 
of somewhat irregularly disposed veins, having a general north 
and south direction. To the west of this lode are a number of 
smaller veins, having the same general direction. One of these 
was selected for the purposes of analysis and microscopic investi¬ 
gation. This vein was one of the smaller ones, being about 10 to 
11 inches wide where the sample was selected. Towards the 
northern end there seemed to be, as far as could be determined 
by hand-specimens, a progressive increase in molybdenite. 
Towards the southern end the vein became much more irregular, 
and exhibited a progressive increase in cassiterite. The molyb¬ 
denite occurs in small flakes up to 2 mm. in diameter, and the 
cassiterite in grains and crystals of similar dimensions. 

The vein at the north efcd is fairly regular in width, but widens 
greatly at the south end, where it becomes some 34 feet in width, 
with no well defined walls. A few crosscuts have been made at 
this end, but the oaaaiteritocontent in too low for economic work¬ 
ing under existing conditions. Where the lode is best defined a 
marked differentiation was observed. 

The central portion of the vein is a band of almost pure quartz 
(see Analysis A, p. 225), varying from 1-3 inches in width. On 
either side of this band the veimmaterial gradually merges into 
the normal granite constituting the oountry-rock. Where this 
band attains a maximum thickness, large, well developed crystals 
of quartz, from 1-2 inches in length, are developed. These crystals- 

$ “ Metasomatio Processes in Fissure-Veins/ 1 Trans. American Inst. 
Mining Engineers, VoL xxlv., 1900. 
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project into cavities* The sample selected for investigation 
represents a complete transverse section of the vein, showing the 
change into granite on each side. This sample was cut in halves 
by a transverse vertical cut. One half is shown in Plate xviii. 



Fig. 1.—Diagrammatic section illustrating how the vein was cut. 

The aeotions A, B, C, D and E were each one inch in width. Section F 
was smaller, and only a small slide was obtained from it. 

Text-fig. 1 illustrates how further aubdivision was made on the 
remaining half. The six pieces lettered A, B, C, I), E, and F 
were formed by cuts, one inch apart. From each of the sections 
eo formed, two slabs were cut. One of these served for making 
a large section for examination under the microscope; the other, 
which weighed about 20 grammes or more, was used kb a sample 
for analysis. The slides, which were of large size (about 2x1 
inches), when examined microscopically, supplied most abundantly 
all the chief phenomena laid down by Lindgren as evidences of 
mefcasomatic replacement. Slide A is from the centre of the 
vein. Slide G is of the normal granite. The other slides are 
intermediate and in alphabetical order. A description of the 
glides is as follows. 

Slide A >—This section is almost entirely composed of quartz* 
A little secondary haematite is present, filling the fractures in the 
-quartz. Biotite is present in very small amount, and almost 
invariably shows replacement by a non-ferruginous mica, the com¬ 
position of which will be discussed later. The primary quartz 
occurs both as idiomorphic crystals, and as ailofcriomorphie grains; 
and contains abundant cavities, in most of which small liquid 
inclusions are present. These cavities are very small, and can 
be seen only under the high power* of the microscope. Most of 
these cavities are irregular in shape, but many of them are 
negative crystals of quartz. It is not uncommon to find small 
crystals included within the negative crystals, but, when this is 
so, the included crystals are too small to be determined. There 
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is a tendency for these crystal-cavities to be arranged in planes 
parallel to that of the vein. Several cavities and negative crystals 
are shown in Plate xix., fig.l, Topaz is possibly present in very 
email amount. 

Slide B .—This is distinctly more basic than slide A. Mica is 
more abundant, and excellent examples of replacement of quartz 
by this mineral are common (see Plate xix,, fig.2). Biotite occurs 
in small amount, almost invariably showing replacement by the 
non-ferruginous mica. A few crystals and grains of fluorite are 
present; these are of the colourless variety, and seem to be usually 
associated with the biotite. 

Slide C .—This slide shows a still further decrease in quartz, 
and a corresponding increase in non-ferruginous mica. As in B, 
a small amount of biotite is present, showing replacement by the 
non*ferruginous mica. There is also a noticeable secondary alte¬ 
ration of biotite to heematite. Fluorite is more notable than in 
Slide B, but is present only in small amount (see Plate xix. fig.3). 
Irregular grains of what is probably molybdenite, occur scattered 
through the slide. 

Slide D. —This section is much the same as 0, but there is a 
still further decrease in quartz, and a corresponding increase in 
the non-ferruginous mica. Biotite is present in small quantities 
<m!y; and, as before, shows replacement by the non-ferruginous 
mica. Fluorite is present in about the same amount as in Slide 
C, and is mainly associated with biotite. In one instance an 
idiomorphic crystal of fluorite penetrates a biotite crystal; and, 
along the line of junction, a development of the non-ferruginous 
mica occurs; this particular crystal of fluorite is ooloured a 
characteristic violet. A small amount of felspar is present, and 
two idiomorphic crystals of albite show most perfectly the inci¬ 
pient metasomatic action of the non-ferruginous mica. One of 
these is represented in Plate xix. fig. 4. 

Slide E .—One side of this slide inclines towards the normal 
granite, and the other to the vein-material There is; however, 
no definite junction-line between the two extremes. The non- 
ferruginous mica is present in large amount, possibly slightly in 
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excess of the quartz, which is lees abundant than in Slide 1). 
Felspar is present in appreciable amount, showing replacement 
by non-ferruginous mica, which seems to be the main met&somatic 
constituent throughout This replacement of felspar has occurred 
chiefly, though not wholly, along the cleavage-planes. A little 
molybdenite, and some secondary haematite are present Cavities 
are to be seen in the quartz present on the vein-side of the slide, 
but none are present in the quartz on the granite-side. Thus 
the presence or absence of cavities serves to distinguish the vein- 
quartz from that in the oountry-rock. On the side of the slide 
Approaching the granitic texture, a relic of graphic structure was 
noted, which was distinct, though modified considerably by the 
replacement of both the quartz and felspar by mica. 

Slide F corresponds with Slide G, save that some of the quartz 
and felspar show replacement by mica. 

Slide Q is of the normal granite. It is holocrystalline, the 
grain-size is variable, and graphic structure is present. Quartz 
is the most abundant constituent, after which albite and ortho- 
claae are respectively the next most important. The quartz and 
orthoclase are frequently intergrown, giving rise to graphic 
structure. (See Plate xx., fig. 1). A little biotite is present, 
and also some secondary haematite. There is no fluorite present; 
nor is there any sign of the non-ferruginous mica, whioh is such 
a characteristic feature of the vein-material. 

A series of four analyses was made, which though not quite com¬ 
plete, yet oasts much light on the origin of the vein. The analyses 
A, 0, and E are of those portions of the vein represented in text- 
fig. 1; and analysis G is of the normal granite beyond the sphere 
of metasomatio aotion. Analyses E t and are Q t quoted from 
Lindgren,* the former representing the altered product of meta- 
somatic action in a oassiterite vein from Altenberg and Zinn- 
wald in Saxony, and the latter the normal granite from which 
this alteration took place. The following are the analyses, 
lettered to correspond with the text, and with text-fig. 1. The 
molecular ratios are also given. 

* Metasomatio Processes In Fissure-vein*; 
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The chief error in the analyses, arising from impurities in the 
reagents (the purest obtainable were used), was that in the 
determination of the alkalies, A blank analysis was made for 
alkalies, which were found to give rise to an error of 0*31% of 
K 3 0, and 013^> of Na a O. The figures given in the table of 
analyses represent the actual results obtained, less the above 
corrections for alkalies. 

A series of curves has been drawn, after the method of Pirsson, 
to illustrate graphically the relationships of the analyses.. 



From these curves it will be seen that the centre of the vein is 
highly siliceous, and that there is a decrease in acidity from the 
centre towards the contact with the country-rock. It is probable 
that this is, in some t measure, due to differentiation in the* 
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intruding solution.* The curves indicate a minimum SiO fi per¬ 
centage in the neighbourhood of the contact of vein-material and 
country* rock. 

From the numerous liquid inclusions present in the quartz of 
the vein-material, it is evident that the conditions of introduction 
of the vein-solutions must have been such that the pressure and 
temperature were above those at the critical point. # 

In endeavouring to ascertain the nature of the intruding rock 
solution several principles seem to me to be necesB&ry. These 
are:— 

(1) Those constituents characteristic of the intruding solution 
should show a progressive decrease from the centre to the margin. 
Due allowance must, however, be made for magmatic differen¬ 
tiation within the vein itself. 

(2) Those constituents characteristic of the country-rock and 
not of the vein, should show a decrease from the margin to the 
centre of the vein. 

(3) Those constituents formed by the action of the intruding 
solution on the country-rock should show a decrease on either 
side of the zone of maximum metasomatic activity. 

(4) Constituents which occur in approximately equal amounts 
in the primary vein-solution and the country-rock should appear 
fairly uniformly distributed throughout the whole replacement- 
vein. 

(5) That, besides metasomatic activity in evidence of 
metasomatism with transportation of substance should be sought 
for. 

The processes active in the vein between A and C seem to 
have been dominated by magmatic differentiation of the intruding 
pneumatolytio solution.' This differentiation appears to have 
been effective in concentrating the siliceous material chiefly at 
the centre, and the ferromagnesi&n constituents towards the 
tpargin. Between 0 and E the ferromagneaian constituents 


* The critical temperature tor water is 365° 0 at a pressure of 200 
atmospheres. 
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decrease; and this would indicate that the width of the fissure, 
along which the solution ascended, could not have extended 
much beyond C. This would indicate a width of about 3 inches 
for the original fissure. Between 0 and E the curves indicate 
an increasing amount of alkalies and lime from the vein to the 
country-rock. Alumina seems to be fairly uniformly distributed 
between C and G, being somewhat more abundant towards C. 
This would indicate that the ferromagnesian product of the 
differentiation of the vein-material contained more alumina than 
the country-rook. 

From the foregoing it would appear that the primary consti¬ 
tuents of the intruding solutionwere Si0 2 , FeO, F, Sn0 2 , MoS s , 
Fe fi O a and possibly A1 3 0 8 and MgO. The other constituents 
of the vein, as analysed, were probably almost wholly derived' 
from the country-rock. The chief of these areCaO, .Na a O, K a O, 
and possibly TiO^. 

A comparison of E x and G x with E and G shows that these 
deductions are in harmony with those made by Dr. D&lmer on, 
Analyses Ejftnd G*. With regard to the alteration in the country- 
rock G x caused by the metasomatic action yielding the product 
E,; Lindgren states that “Dr.Dahner concludes that the principal 
changes consisted in the addition of FeO, F, SnO* and possibly 
A1 jj 0 8 , while KjjO, Na^O, and SiO a have been subtracted. la 
the absence of further knowledge of the relations of volume 
during the alteration, it is scarcely possible te conclude, from 
the comparison of these analyses alone, what the actual changes 
have been/' 

In attempting to trace the actual metasomatic changes, I was 
soon convinced that though, with my present data, the problem 
was an indeterminate one, yet the following generalisations 
seemed to be justified. # 

The resulting product of metasomatism has given rise to a 
ncn-ferrugittouB mica, to fluorite and possibly tops*. The nature 
of the mica, which is the characteristic replacing constituent, is, 
an indeterminate problem. It depends on the amount of seooxt* 
dary haematite present; and Also on the composition of the biotite^ 
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which is itself unknown. However, it seems fairly certain that 
this mica was formed, in great part, by the replacement of the 
felspars, so that the alkali-molecules were retained in the new 
product. The composition of the mica seems to be a mixture of 
paragonite and sericite molecules, with replacement of some of 
the H a O molecules by Na a O. Its general composition may be 
written 3 (K, H, Na) a 0, 3 Al a O a , 6 SiO a . It is possible that 
some Li is also present, as this was not sought in the analyses. 
It is also more than probable that some F enters into the 
composition of this mica. 

, Criteria of Metasomatism ,—If the results discussed above be 
judged by the criteria for metasomatism given by Lindgren, it 
will be seen, I think, that the evidence for such action is com¬ 
plete. Lindgren (op, cit.) states the following. 

(1) *“The only decisive criterion is that of mefcasomafcio pseudo¬ 
morphism involving the proof (generally to be furnished by 
microscope study) as to whether simultaneous dissolution and 
deposition have actually taken place. The most satisfactory proof 
is the distinct alteration of well defined crystals (or, at least, well 
defined grains) of the original mineral into the secondary mineral 
in such a way that the letter projects into the former in prisms 
or fibres having crystalline outlines/' 

(2) u Another proof is afforded by sharply defined crystals of 
the secondary embedded in the primary mineral, without any 
break between their surfaces; but in this case it must be Clear 
that the mineral is really secondary and was not formed before 
the primary/* 

(3) u The occurrence of wucfet of unaltered rock is sometimes 
an available criterion, but it must be used with caution; and 
probably has given rise to misinterpretations, on account of. its 
jjduStlarity fb actual inclusions of country rock in vein-filling.” 

(4) 11 Generally .... the replacement proceeds very 
irregularly, owing to the effect of little cracks and fissures.” 

In quoting the above, I have taken the liberty of numbering 
the paragraphs for reference. The alteration of quarts into the 
eharaoteristlc mica is a good illustration of No. 1. Plate xx M fig. 2 r 
ahbwe this. This alteration is abundant iu Slides B, 0, D and E. 
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An excellent example of No.2 is given in Plate xix., fig.4 f 
-which illustrates the albite crystal described from Slide D. Com¬ 
plete crystals of mica are present in the felspar without discon¬ 
tinuity of their surfaces, 

Plate xx., fig.3, illustrates No.3. Here biotite has been 
replaced by the para go nite-seri cite mica, and several pieces of the 
former are completely surrounded by the latter. Almost any 
random section will serve to illustrate how the replacement has 
taken place along cracks and fissures, thus illustrating No.4. An 
example of this is afforded by Plate xx., fig.4. 

Mr. Etmnondti has suggested the following field-structures as 
necessary criteria — 

(1) “ Absence of symmetrical banding or comb-structures in 
the vein-material, and of breccias of country-rock cemented by 
vein-material.” 

(2) “ Great irregularity in width of the ore bodies, which may 
reach very great dimensions,” 

(3) “ General lack of definition between ore-body and wall- 
rock.» 

Though, in the microscopical examination, it was noted that 
the cavities in the primary vein-quartz had a tendency to arrange¬ 
ment in planes parallel to the fissure-plane, yet in no sense could 
it be said that symmetrical banding was present. Field-observa¬ 
tions failed to detect either the slightest trace of, such banding, 
or of breccias of oountry-rook included in vein-material. 

The irregularity in width of the vein examined has been 
already mentioned. The fact that there is a progressive change 
from ore-body into country-rock shows that there is a lack of 
definition between the two. Thus the chain of evidence for 
metasomatism seems complete. 

Summary —A sample constituting a complete transverse section 
of a cassiterite vein from near Inverell in New England was 
selected for examination. The object was to investigate the 
processes involved in the formation of such veins, these processes 
having been generally described as being of a metasomatio 
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nature, by Mr. E C. Andrews, B.A., in his work on “The 
Geology of the New England Plateau. 1 ’ 

A series of slides, covering the entire distance from the centre 
of the vein to the country-rock, was examined, and a series of 
four analyses, three of the vein-material and one of the oouritry- 
rock, were undertaken. The former, when judged by the criteria 
for metasomatism suggested by Lindgren, were found to give 
abundant evidence of such action. The analyses were used to 
deduce the processes which were dominant in the formation of 
the vein. A diagram of the analyst after the method of 
Pirsson, was constructed to show the relations graphically. Two 
analyses used by Dr. Dalmer in a similar, but less detailed 
examination, were included for comparison. From the variation 
in the analyses it is probable that the fissure, along which the 
solutions rose, was not more than 3 inches in width, and that the 
total width of about 10 inches is due to metasomatic replacement 
of the country-rock. The constituents of the solution, which 
was probably under pneumatolytic conditions, were found to be 
chiefly SiO a , FeO, MgO, SnO f , MoS a , and Al a O a . These acted 
on the country-rock, which is a granite; and, by molecular 
replacement, formed a vein-product containing the above-men¬ 
tioned constituents, plus OaO, Na t O, K 2 0, and TiO a , probably 
derived from the granite. The characteristic metasomatic pro¬ 
duct is a paragonite-sericito mica, with Na 2 0 replacing some of 
the H a O molecules. The exact composition of this mica is 
indeterminate, and it quite probably contains fluorine. A second 
metasomatic product is fluorite, probaljy formed by the action of 
the fluorine-bearing solution on lime-felspars in the country-rock. 

Finally, a comparison of the analyses and deductions with those 
made by Dr. Dalraer in bis work on the tin-deposits of Alten- 
berg and Zinnwald in Saxony, gave quite harmonious results. 

* In conclusion, I would like to express here my thanks to 
Dr. W. G. Woolnough, F.G.8., Acting Professor of Geology at 
the University of Sydney, for the kindly interest he has taken 
in this work, for his ever-ready help, and for the unstinted. 
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manner in which he has placed every facility at my disposal in 
^the carrying out of this investigation. 


EXPLANATION OF PLATES XVIII.-XX, 

Plate xviii. 

Section across the fissure-vein, showing normal granite on each side, and 
vein-material between, 

Plate xix, 

Jlg.l.—Section showing cavities, and negative crystals in vein-filling; ( x 70). 

Fig.2,—Qpartz showing replacement by non-ferruginous mica. Grossed 
niools; (x 20). 

Fig-3.—Showing fluorite in centre, and biotite replaced by non-ferruginous 
mica; (x 20). 

Fig, 4.—Al bite orystal, showing replacement by non*ferruginous mica; 
(x 20). 

Plate xx. 

Fig. 1.—The normal granite, with graphic structure. Crossed nlcols; (x 20) 

Flg.2.—Replacement of quarts by non-ferruginout mica; (x 20). 

Fig.8.—Biotite, with replacement by non-ferroginous mica; ( x 20). 

Fig.4,—Quartz, showing replacement by non-ferruginous mica along 
cracks; (x 20). 
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NOTE ON THE GUYitA LAGOON, N.S.W. 

By Leo A. Cotton, B.A., B.Sc., Junior Demonstrator in 
Geology, University or Sydney, 

(Plate xxi.) 

While passing through Guyra on his road to Inverell, the 
writer was struck by the appearance of what is known locally as 
the “ Mother of Ducks Lagoon.” From the history, as obtained 
from local information, and from its physiographioal aspect, the 
lagoon promised to be of some scientific interest; and the follow¬ 
ing note embodies the observations made in June last by the 
writer and his brother, Mr. M. Cotton. 

Geographical .—The Guyra, or Mother of Ducks Lagoon, lies 
beside, and to the west of, the Sydney to Brisbane railway line, 
about 27 miles north of Armidale. It is oval in shape, the longer 
diameter being about north and south. The greatest length is 2 
miles, and the greatest breadth about miles. The town of 
Guyra lies on the north-eastern shore of the lake, and has an 
elevation of 4,330 feet above sea-level. With the exception of 
Black Mountain, which has the same height, and Ben Lomond, 
which is 143 feet higher, Guyra is the highest town on the New 
England railway line. At Black Mountain, however, the sur¬ 
rounding country is considerably higher than the railway station; 
while at Guyra there is a difference in level of only a few feet 
Between the railway station and the highest point of the adjacent 
country. 

The lagoon, when examined, was found to be hemmed in on all 
sides by a basalt ridge of varying height. This ridge, on the 
eastern side, rises about 50 feet above the bed of the lake; while, 
on the nortbern and western sides, the height is about 60 and 70 
feet respectively. On the south side of the lake the ridge is 
17 
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much lower, rising only to about 20 or 30 feet At the extreme 
south-east corner the ground rises only a few feet above what 
was once the normal water-level of the lake. This breach in the 
basalt-ring surrounding the lake appears to be the only inlet. 
Through this inlet flows the water from the direction of Black 
Mountain, so that the oatchment area of the lake is of very small 



Fig.l,—Map of the Guyra Lagoon, showing (i.) the drainage-system; and 
(ii.) the inner crater at A, 

extent. The total length-of the oatchment area is probably only 
^^Ajtniles, and its breadth rather less than 2 miles. The Mils 
surrounding ^je well timbered, and glope at about 15* to 

20* towards the lake-btfJiCj^o old^fctwrlevel in the'lake is Well 
marked, indicating the stability of the lake for a considerable 
time. Nowhere could the water have exceeded a depth of 10 
feet Within the lake, at its south-western extremity, is a 
crescentic ridge of bata^V parallel to the shoreline. This ridge 
gives rise to sevej-iO ^tfl islands when the lake is full (see text- 
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Geological ,—The distrust for some miles round Guyra consists 
-of a basalt-formation. This was observed to extend for some 8 
miles to the south, and 5 miles to the west The basalt noticed 
at Black Mountain contains phenocryats of olivine, while in that 
of Guyra no such crystals were observed. This may indicate a 
-different origin for the two lavas’'mentioned, A few miles to the 
eoufch of Black Mountain, on the Arraidale Road, the basalts were 
observed to overlie unconformably a series of Paleeozoic sediments 
•consisting of quartzite, slate, and conglomerate. From aneroid 
measurements it appears that the basalt here attains a thickness 
of at least 1000 feet. These sediments were seen to be intruded 
by granite, a few miles to the south of their junction with the 
basalt 

On the western side of the lagoon, a series of altered sediments 
was found, at a dbtanoe of 6 miles from Guyra; while, at a dis¬ 
tance of 7^ miles in the same direction, a very striking porphyry 
was met with. This rock contains phenocryats of ortlioclase and 
-quarts, the former being so abundant as to give a pink color to 
the rock. It was also observed some 20 miles north of this spot 

Fig.2 of Plate xxi., shows a diagrammatic section from north- 
* west to south-east, through the Guyra Lagoon. 

fyb the time when the writer visited the lagoon, the bed was 
being used as pasture land. Local residents state that no con¬ 
siderable amount of water has been present since 1902, but 
that previous to that year the lagoon was never known to be 
dry. Since 1902, small bodies of water have accumulated after 
heavy rains, but have quickly disappeared. Bo little does this 
basin, now function as a lake, that a well sunk to a depth of 
35 feet in the lake-bed failed to reach water. Locally it is 
commonly believed that the lake has been exhausted by the drain 
made upon the artesian waters in the western areas. The 
geological structure of the district scarcely admits of such an 
-explanation. An obvious possible cause is a diminution in the 
rainfall; and with a view of ascertaining whether this afforded 
-any explanation, the record of the rainfall of Guyra for the past 
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20 years was obtained from the Meteorological Bureau. The figure* 


are given below 
Year. 

Rainfall 
in inches. 


Year, 

Rainfall 
in inches. 

1886 

87‘72 


1897 

29*40 

1887 

42‘53 


1899 

23*01 

1888 

22*85 

... 

1899 

28*27 

1889 

41 ‘55 


1900 

34*79 

1890 

55-44 


1901 

32*95 

1891 

45-52 


1902 

26*91 

1892 

14*11* 


1903 

40*71 

1893 

— 


1904 

32*29 

1894 

— 


1905 

36*08 

1895 

7*74* 


1906 

30*73 

1896 

34-52 


1907 

88*25 

According to these figures, it 
been quite normal since 1902. 

will be 

seen 

that the rainfall has 


It is also possible that earth-movements have opened fissures 
through which the water may have drained to lower levels. 
Mr. Frank Cotton has stated that the country in the immediate 
neighbourhood has only recently been used for cultivation, having 
previously been utilised for pastoral purposes. He suggests that 
the difference in the run off from the hard pastoral ground, and 
the soft absorbent cultivated land may account for the failure of 
water to reach the lake. The question is one of some moment to 
the Lands Department, by which the lake-bed wap proclaimed a 
temporary common in 1904. Applications are now being made 
to use it for agricultural purposes. 

Summary .—From the evidence so far gathered, it appears that 
the Mother of Ducks Lagoon is an old crater-lake. The chief 
evidences in favor of this hypothesis are— 

(1) The lake occurs in a rook of volcanic origin. 

(2) The limited drainage-area, which is restricted by a con* 
tinuous hill some 40-50 feet high round the lake. [The inlet 
at the southern end of the lake may be regarded as a breach in 
the old crater-ring.] 


Incomplete return*! 
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(3) The considerable depth of alluvial in the lake, probably 
representing a filling-up of the crater. 

(4) The inner ridge at the south-west of the lake, which pro¬ 
bably is a remnant of an inner crater so common in volcanoes. 

(5) The great height of the lagoon, from which the land falls 
away in all directions (See PL xxi., fig.2), save immediately to the 
south. This rise to the south is due to the more active source of 
eruption at Black Mountain. 

Conclusion .—In view of the evidence above given, it seems 
probable that many other mountain-lakes in this district, situated 
at high levels, such as the Ben Lomond Lagoon, are of similar 
origin. The identification of these lakes as centres of volcanic 
eruption, will be useful in solving such problems as the sequence 
of the lava-flows, the periods of maximum and minimum volcanic 
activity, and the location of deep leads. 


EXPLANATION OF PLATE XXL 

Fig.l.—Guyra Lagoon, looking towards the east. The rising ground near 
the central part of the~photo is the inner or&ter shown as A in 
text-fig. 1. 

Fig.2,—Section through the Guyra Lagoon from north-west to south-east, 
showing the geological structure of the district. 


18 
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ON SOME EAEE AUSTRALIAN GOMPHINulI, WITH 
DESCRIPTIONS OP NEW SPECIES. 

By R, J, Till yard, M.A., F.E.S. 

(Plates xxii.-x*iii.) 

The present paper is an attempt to collect together and bring 
up to date all the facts which have oome to light concerning, 
Australian Gomphince since the publication by me, in 1905, of 
descriptions of three new species, AuBtrogomphm arbustorum, A* 
arenariuBf and A, prarinua* 

Owing to their restricted distribution and seasonal range, the 
members of the genus Au8trogompku8 are not easily studied by 
anyone unable to visit many new localities at different periods of 
the-year. Though in temperate climates these insects are 
restricted to a brief range of about two months, December and 
January, yet in tropical Queensland this is not the case. A 
locality may be visited in December, and yield several species; on 
a second visit, made in April or May, all those species found in- 
December will be absent, and other new species will have taken 
their place. Whether any of these species have a long seasonal 
range, can only be determined by continuous collecting in the 
same locality throughout the year; at present, it is generally* 
believed that no single species of the subfamily Gomphi J nm i either 
in tropical or temperate climates, has a seasonal range of more 
than three or four months at the outside. 

Besides this fact, the peculiar habits of these insects render 
them difficult to obtain even in the most favourable localities. 
One day they may be found abundantly in a particular spot; but 
a visit to the same place on ah equally favourable day shortly 
afterwards may result in complete failure. Some species, whose 
larvae swarm in the mountain creeks, are seldom seen on the 
wing; and what becomes of the thousands of imagoes that must* 
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certainly breed out from these larvae, still remains a matter for 
conjecture. 

Bearing these facts in mind, we may con6dently expect that 
new species will continue to be found in all parts of Australia 
for many years to come; nor iadt likely that we shall reach a 
complete knowledge of this genus until more workers in many 
localities are induced to study these insects. 

De Selya described in bis four works on the Gomphirue (Synopsis 
des Gomphines, 2854; Additions, 1859; Seconds et 3 M# Additions, 
1869, 1873) ten species of the grand genus Gomphm from 
Australia. For the reception of these he proposed the subgenera 
Amirogotnpkw and Hemigomphu» t relegating one species only to 
the Old-World subgenus Onychogomphu8 t viz., 0. praeruptus. 
The two former subgenera were, however, purely artificial, and 
in 1901, M. Renl Marlin placed all ten species in the single genus 
Amtrogomphus, and added two new species from Queensland. It 
seems best to keep to this arrangement for the present, until a 
careful study of both larval and im&ginal forms may reveal some 
distinct lines of separation. As regards wing-venation, all the 
species are practically alike. Very little variation in this respect 
can be found throughout the whole subfamily, and this makes the 
wor$t of subdivision very difficult. Natural selection seems to 
have mainly busied itself, in this subfamily, with providing each 
distinct form with appendages differing widely from those of its 
nearest allies. In this we see a wise provision for the preserva¬ 
tion of the species; for amongst insects so seldom on the wing 
and so widely scattered, every chance meeting of a male and 
female must be made use of; the capture of the latter by the 
former mus$ be swift and certain; and to this end, specialisation 
has proceeded to jfreat lengths in the form of the male abdominal 
appendages; atraplso, as a complementary result, in the structure 
of the occiput of the female, which becomes modified to suit the 
/ grasp of the male. 

Throughout the subfamily protective colouration Is found. 
Corresponding to their forest habitat, we find a general scheme 
of colouration, in Which the markings are always soma,shade of 
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groen or yellow on a black or dark brown ground. In the genua 
Auatrogompkua the thoracic markings in particular are of great 
value in determining species*, very little individual variation 
being found. By referring to Plate xxii., fig. 11, the whole scheme 
of thoracic markings may be readily understood. The figure is 
diagrammatic, and represents the whole of the thorax, except the 
prothor&x, flattened out. Both sides of the upper surface or men- 
episternum (vi) are shown; the whole being crossed longitudinally 
by the mid-dorsal ridge or carina (h) ending in the cross-suture 
called the interalar ridge (e). Besides this, on each Hide, well 
forward, is a slanting transverse suture, the two together forming 
the mesothoracic collar, or half-collar (g). On the raesepisternum 
we have the following scheme of markings :—a, the border mark, 
next the prothorax; b t the half-collar mark; c, the dorsal stripe or 
band; d t the antehumeral stripe or band; and e, the mid-dorsal 
line. In many species, 6 and c coalesce, forming a more or less 
perfect representation of a figure u 7 the two together may then 
be called the “seven-mark,” Also the antehumeral stripe, which 
is always narrow, is in some species broken up into a fine line 
followed by a round or triangular spot. Coming now to the side 
of the thorax, i.e, t that portion lying below the humeral sufcure(t), 
we have the large areas, separated by parallel sutures called the 
upper or first lateral suture (j) and the lower or second lateral 
suture (A); these are the mesepimeron(jS), metepisternum(C),and 
metepimeron (D); there is also a small piece in front, near the 
coxa, called the mesinfraepisternum (E). Generally, over the 
whole of this portion of the thorax the paler colour predominates, 
with more or less regular dark lines or bands following the sutures. 
But in some species these bands are very broad, and coalesce, 
isolating large oval yellow spots. The complete thoracic scheme 
alone is generally sufficient to determine the speoies to which any 
specimen of Auatrogomphua belongs. 

For further specific differences, recourse must be had to sexual 
characters. The abdominal characters of the males are so diverse 
and peculiar that it is generally easy to determine them. Hie 
females are more difficult to separate; but in any cases where 
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the thoracic schema is not sufficiently different between two 
""species (as in A . collaris and A , auetralie) the form of the occiput 
will determine the species. 

During the spring of 1908,* I was able to collect and to breed 
out the larvae of four species of Auetrogomphus occurring near 
Sydney, An account of these is reserved for another paper, it 
being only necessary to say here that a study of the larv® will 
probably enable us to subdivide our large and increasing genus 
into two, or possibly three, homogeneous groups, differing in 
important respects both in habit and structure. 

Of the new species described in this paper, one was taken by 
me first in 1907, on Duck Creek, near Sydney, and appears to be 
firmly established there, though never common. Another I 
obtained during my visit to Oooktown in January, 1908. My 
friend, Mr. Allen, of Cairns, took a very remarkable new species 
at Atherton, N.Q., in April, 1907, and at the same time found 
the r^re Auetrogomphus Eisi Martin, of which the female alone 
was known. Mr. F, P, Dodd, of Kuranda, is the discoverer of 
another unique male, which I have dedicated to him. Descrip¬ 
tions of these species, together with some notes on other rare 
species, are given below. 


1. Austrogomphus mslausuclk, n.sp. 


Total length 43 mm.; abdomen 32 nun.; forewing 26 iniu., 
hindwing 25 mm. 

Wings :—neuration black, Pterostigma broad, convex, 
black, 2*7 mm. Membranule nil. Nodal Indicator 


11-13 

7-10 

8-9 

6-9 


Head: eyes black, a large round yellow spot underneath 
on the orbits, a smaller spot close to it, in front; occipital 
ridge 0 6 mm., yellow; vertex black; ocelli black, collinear, 
on three equal tuberoles; antmnee black, basal joint thickened, a 
yellow half circle at bases; front rather large, bright yellow, 
slightly cleft medially; postdypeus jet black; anteclypeue pale 
yellow or cream-coloured; labrum same colour, crossed in the 
middle by a broad black vertical bar; labium pale dull cream or 
19 , 
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straw-colour; gcnas cream-coloured; mouth thickly edged with 
black or dark brown, Thorax: prothorax black; a yellow 
spot on neck; behind this an elongated yellow spot on collar; a 
tiny double yellow spot in the middle, and a single small spot 
behind next mesothorax. Meso- and metathorax black marked 
as follows with bright lemon-yellow :—on the mesepi sternum, a 
small border mark, a short thin mid-dorsal line; a pair of very 
conspicuous u seven-raarks,” in which the head is short, thick, and 
blunt, and the tail rather broad and not much pointed; the ante- 
humeral band is represented by a short fine line, with a large 
roundish spot at some distance behind; in some specimens the 
spot only is present. Sides of thorax shiny black, isolating two 
large oval yellow spots, one mainly in C, but with the upper part 
in B , and the other low down on l) close to abdomen; besides 
these, a yellow mark on E, a small spot on C near wings; a small 
round spot on A close under the wing-joins, and a larger round 
spot on Z>, in front (see Plate xxii., fig.l); notum black, acuta and 
scutetla bright yellow* Legs black, underside of profemora with 
a yellow stripe, coxce pale cream-coloured. Abdomen: 1-2 
swollen, 7-10 strongly clubbed. Colour black, marked as follows': 
1, a large transverse dorsal yellow spot; 2, auricles large, bright 
yellow; behind them an anal lateral yellow mark; 2-6, a yellow 
dorsal line, widest on 2, reaching nearly the whole length of 
segments 2-4, but only about two-thirds of 5, and barely half of 
6; each of these segments is marked low down on each side by a 
pale yellow streak, enlarged at base into a basal sublateral spot, 
and running alongside the ventral carina, which is black; 7, first 
three-fifths bright yellow, crossed about 1 mm. from base' by a 
fine black line about 1 mm. long; rest of 7 black, with a small 
anal lateral spot on each side; 8, an irregular yellowish basal 
eubl&teral mark on each side, and an anal lateral yellowish spot, 
somewhat triangular; 9, black, suture slightly touched with 
yellow; 10, black. Below, 8 extends downwards on each side in 
a large curved plate or sheath. Appendages: superior, 
1 mm., very divergent, oornnte, slightly hairy, bases broad and 
aeparated; colour bright; yellow; each carries underneath an inner 
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lobe or projection, thinner, curved downwards and inwards, black; 
the tips o£ these two lobes are fairly close together. Inferior 
strongly bifurcated, the two portions wide apart, 0*6 mm., thick, 
blunt, upourved, black, downy (see Plate xxiii., figs.9 and 10; in 
fig.9 the abdomen was slightly'turned up to show all parts). 

g. Total length 48 mm., abdomen 34 mm.; forewing 28 mm., 
hindwing 27 mm. It differs from the male as follows: Ptero* 
stigma 3 mm.; very often a tinge of yellow on wings from base 
up to nodus. Occiput with two small yellow tuberoles in centre 
at back of ridge, tips black (see Plate xxii., fig,9). Abdomen : 
1-2 swollen, not cylindrical, thicker than in male, 7*10 somewhat 
cularged when seen sideways. Markings more conspicuous; 3-6 
with the basal sublateral yellow spot large, triangular, and 
separated from the yellowish edging of the ventral carina; 7 with 
a small round anal yellow spot on each side; 10 ending below in 
a dark brownish tubercle, slightly hairy; a smaller round tubercle 
above it, between appendages. Appendages: 0*9mm., wide apart, 
suboonioal, light yellow, tips black. 

This species is very close to A . praeruptus Selys, described 
from a unique specimen ($) from Adelaide. The latter is a 
larger species, abdomen 38 mm., hindwing 28*5 mm.; it differs 
from A. metaleucc s in having M three yellow points on the nasus 
and front u and in the occiput carrying 14 two small black points, 
close together.” I have not seen the type of A . praeruptus, which 
is in the de Selys Oolleotion at Brussels, but I sent specimens of 
it. mdbt&ucc b to M. Reni Martin, who considers them a distinct 
new species. 

jSab .—Duck Creek, Auburn, near Sydney, N.S.W. Rare; 
Deoember-February. 

This beautiful Gomphine differs from all others I have seen in 
the*richness of its yellow colouring, which is a brilliant lemon- 
colour. In that respect it resembles Synthemis regin a Selys, 
which accompanies it in the bush near Duck Creek, Probably 
the saine causes have operated on these two species to bring about 
the opme Colouration. It is also the only Gomphine known to me 
"which inhabits a sluggish stream. All the others prefer clear 
mountain streams. 
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Apparently this species disappears into the bush soon after 
emergence. One day, at the end of January, 1908, I took five* 
or six males flying up and down the creek, but I have never seen 
them there since. All the other specimens I have, were taken,- 
one or two at a time, in the teatree bush fringing the creek. 
The insect is very fond of sitting perched high up on a sprig of 
teatree, sometimes beyond reach of the net. If disturbed, it flies 
off with bewildering swiftness and settles on another bush. I 
have named it A . melaleucm because of this habit. It is not at 
all easy to capture. The females are very rare, and I have never 
seen a pair in cop. 

2. Austrogomphub bifurcatub, n.sp. 

Total length 43 mm.; abdomen 32 mm.; forewing 26 mra., 
hindwing 25 mm. 

Wings: neuration black. Pterostigma 3 mm., black, not 
very broad, nearly straight below. Membranule almost nil. 


Nodal Indicator 

13-14 

8-9 


10 

9-10 


Head: eyes brown; occipital ridge nearly 1mm., black, 
hairy; vertex black; front ocellus transparent; front black, 
with a rather narrow yellow band along frontal ridge; post- 
clypens black, hairy, a small yellow area on each side next the 
anteclypeus , which is yellow; labrum black, genre yellow; labium 
pale straw-colour, mouth -edged with dark brown. Thorax: 
prolhorax rather broad, black, a yellow spot in front, and a small 
yellow central double spot. Mesa- and metathorax jet black above, 
the markings of the mesepisternum as follows : no border mark, 
no mid-dorsal line, interalar ridge yellow, half-collar and dorsal 
stripe combined to form a M seven-mark ” on each side, the head 
being a fairly long oval, rather pointed, to which the tail is 
attached more than half-way from the upper angle; the tail itself 
is rather narrow and pointed; antebumeral stripe narrow, ending 
near wings in a subtriangular enlarged spot. On the sides the 
colour is yellow, but the black groundoolour from above intrudes- 
beyond the humeral suture so as to cover the most of B and half 
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of X; the part of C and D close under the wing-join is irregularly 
marked with black, especially along the sutures, and the spiracle 
carries a small black spot (see Plate xxii., fig.2); notum black, 
scuta and scutella yellow. Legs black, underside of profemora 
yellow, coxae pale brownish, ^bdomen: 1-2 enlarged, 3-7 
very slender, 8-10 enlarged. Colour jet black; 1-2, a large yellow 
dorsal mark, also yellow on sides and auricles; 3-6, on each side 
a basal subtriangular yellow spot; 7, a pair of larger spots, close 
together, about 1 mm. from base; 8-10, without spot. A p- 
pendages : superior very remarkable; 1 *6 mm., bases separated, 
straight, cylindrical, jet black, hairy, strongly bifurcated; the 
outer fork being the longer, fairly pointed, the inner somewhat 
ahorter, very pointed. Inferior bifurcated, the two parts widely 
separated, 0'5 mm., very thin, hooked or curved upwards, black 
{see Plate xxiii., tigs.7 and 8). 

$. Unknown. 

Hub. —Atherton, N.Q. Very rare; April. 

Two males of this remarkable insect were taken by my friend, 
Mr. E. Allen, of Cairns, in April, 1907. It probably only 
•emerges after the heavy monsoonal rains of February and March. 
It was certainly absent during my visit to Atherton in January, 
1905. 

This species cannot possibly be confounded with any other 
known species, its remarkable appendagos being totally unlike 
Anything hitherto found in the subfamily Gomphinas . Probably 
its nearest ally is A. prasinus Tiilyard, in which the appendages 
have a small bifurcation. 


3. Austrogomphus COMITATO8, n.sp. 

Total length 42 mm.j abdomen 31 mm.; forewing 25 mm., 
irindwing 24 mm. 

Wings: neuration black, costa slightly yellowish outwards; 
4>a»e lightly suffused with pale yellow for 4*6 mm. Plerostigma 
4hiek, 2*5 mm., dark brown between black nervures. Anal angle 
3-oelled, Nodal Indicator | 


13 

9-10 

) 9 

8-9 
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Head: eyes dark brown; occipital ridge 1mm., black with 
a large squarish greenish-yellow spot; vertex black, ocelli 
prominent, the two lateral ones raised on tubercles; antenncc 
black, with a pale ring at bases; front with a greenish-yellow 
band above, a thick black band on face; clypeun greenish-yellow 
with a thick black band; labrum with a large black subtriangular 
centre surrounded by a yellowish border; labium dull dirty brown 
edged with yellowish. Thorax: prothorax black, a small 
double dorsal spot and a pair of lateral spots, greenish. Meso - 
and metathorax black above, the mesepisternum marked as follows: 
a greenish border-mark, an elongated half-collar mark on each 
side; dorsal band shortened to an elongated oval mark, the upper 
end of which is some distance from the half-collar, so that no- 
“ seven-mark ” is formed; antehumeml stripe narrow, slightly 
curved, ending in an enlarged subtriangular spot near wing-joins; 
all these marks rich green. Sides of thorax greenish-yellow, with 
two triangular subparallel narrow black bands along the sutures; 
the upper one narrowed in the middle and extending in a sharp 
point downwards in front, the lower very narrow but less 
irregular; JP, black with a yellow stripe (see Plate xxii., tig.3); 
notum black, scuta and scutella yellowish; underside dull yellowish r 
with two cloudy black spots. Legs thick, black, underside of 
profemora with a yellowish stripe. Abdomen: 1*2 swollen, 
3-7 very narrow, 8-10 sharply clubbed, 8-9. broadly sheathed 
below. Colour black marked with yellow as follows : 1-2, a 
longitudinal dorsal band, sides and auricles largely yellow; 3, a 
narrow transverse basal band, formed by two roundish spots 
touching dorsally; a small round central spot; 4-7, a narrow basal 
band; 8, a round basal spot on each side, sheaths edged with 
yellow, and carrying a tiny tuft of hairs; a tine transverse anal 
line; 9, a suspicion of a fine transverse anal line; sheaths touched 
with yellow; underside of 9 dull yellow; 10, broad, black. 
Appendages: superior very wide apart at bases, converging 
towards tips; 2 mm., thick, strong, somewhat hairy, subeylin- 
drioal, broad and blunt at tips; flattened slightly on the insid* 
just before tips, and then hooked or curved inwards into a small 
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rounded projection; basal three-sevenths black, rest yellow, tips 
just touched with black. Inferior black, bifurcated, the two 
branches wide apart, 1*2 mm., rather slender, black, tips turned 
upwards suddenly into a sharp point (see Plate xxiii., figs.l and 2). 

g. Total length 43 mm., abdomen 32 mm.; forewing 28 mm., 
hindwing 27 mm. 

It differs from the male as follows. Pteroatigma 3*2 mm. 
Head : front and clypeue distinctly hairy on each side; the broad 
frontal band connected behind by a fine black median stem to the 
vertex; occiput with a very strong black central spine or elongated 
tubercle (see Plato xxii., fig. 10), Abdomen ; stouter and more 
cylindrical, 1-2 and 8-10 very slightly enlarged : 1, yellow above; 
2, a thin yellow dorsal line, sides yellow; 3, with a pair of basal 
lateral rounded yellow spots and a pair of narrow oval central 
yellow spots, two-fifths from base of segment; 4-5, with large 
basal yellow spots each side, and also a tiny mark on each 
side, two-fifths from base of segment; 6-7, largt? basal yellow spots 
on each aide; 8, with small double basal yellow spots low down 
on each side; 9*10, black, sutures touched with yellow; sheaths of 
8-9 touched with yellow; vulvar scale with two short black 
bifurcations, separated. Appendages : separate, straight, l tnm., 
subconical, not very sharply pointed, somewhat hairy, bright 
yellow, a black spot at base. 

Hah ,—Cooktowu, N.Q. Rare; January, 1908, 

I found it pnly in a secluded spot at the back of Mount Cook, 
where it inhabits a small mountain brook. It flies in small 
clearings in company with Synthemi* Olivei Tillyard. I took 
three males and two females in good condition. 

This species is closely allied to A . heteroditue Selys, a species 
which occurs locally in New South Wales and Victoria. It can 
be distinguished .readily from the latter as follows: smaller siase, 
front and face much blacker; dorsal stripes shorter and narrower; 
sides of thorax with two black bands instead of only one half 
band as in A, heteroclitu*. In the latter, too, the notum is much 
yellower; so are also segments 1-2 of abdomen. The superior 
appendages of the male resemble those of A. heteroclitue in shape, 
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but the latter are entirely yellow, except a small black spot at 
bases; also the male A, heteroclitus carries under segment 7 a large 
tuft of hairs, which is absent in A. eomitatus. Finally, in A. hetero¬ 
clitus female, the occiput is more yellow and lacks the sharp spine 
which A. eomitatus possesses, carrying instead a row of black hairs. 

4. Austrogomphus manifestos, n.sp. 

Unknown. 

9 . Total length 48 nun., abdomen 36 mm.; fore wing 27 mm., 
hindwing 26 mm. 

Wings; neuration strong, black. Pterostigma 3 nun., thick, 


black. Nodal Indicator 

12-14 

9-10 


9 

9 


Head: eyes dark brown; occipital ridge black, touched 
with yellow, but carrying no tubercle ; vertex black, lateral 
ocelli tubercled; antennce black with a basal yellow half¬ 
ring; front yellow above, the black of the vertex advancing 
centrally into the yellow; face yellow, with a broad black band 
covering the lower part of front and upper part of postclypeus; 
rest of clypeus yellow; labrum yellow, crossed by a vertical bar, 
and with a basal black band and a black edging in front; labium 
yellowish, numth broadly black. Thorax: prothorax black, 
with a small double dorsal yellow spot. Meso- and metatkorax 
black above; the mesepisternum marked with yellow as follows: 
no border-mark, a short yellow dorsal line, interalar ridge yellow, 
half-collar marks and dorsal stripes combined on each side to 
form a beautiful “ seven-mark ” in which both the head and tail 
are well pointed, and the tail very slightly curved; antehumeral 
stripe represented by a fine line only about 1 mm. long followed 
behind by a small triangular spot near wing-joins. On the side* 
two thick black bands have merged together, isolating a tiny 
yellow spot on the second lateral suture; a large upper irregular 
oval patch of bright yellow is isolated between these bands and 
an upper black band formed by the black upper groundcolour 
extending downwards past the humeral suture; there is also a 
large patch on E , a large roundish spot well forward on C, near 
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coxa, and finally a very large irregular patch of bright yellow 
occupying most of D and lying close to abdomen; underside with 
a large dull black patch (see Plate xxii., fig.4); notum black; 
scuta and scutella yellow. Legs black, a tiny spot on elbow of 
forelegs, and a bright yellow band on underside of profemora. 
Abdomen: 1-2 swollen, rest Jong and rather slender, 7-8 
slightly broader, 9-10 narrow, cylindrical. Colour black, marked 
with yellow as follows : 1-2 with a rather broad dorsal mark 
pointed anally, sides with large irregular blotches of yellow; 3, a 
pair of large basal lateral semi-oval spots; 4-6, with smaller basal 
spots; 7 , basal third bright yellow, partly crossed on each side 
from below by a transverse black line; 8 - 10 , jet black; vulvar 
scale of 8 with a peculiar prominent projection, 1 mm. long, 
bifurcated, black, and shaped as shown in the figure (see Plate 
xxii., fig. 7). A p p e n d a g e s: short, 0*6 mm., bright yellow, 
straight, conical, pointed, rather close together. 

Hab> —Kuranda, N.Q. Very rare; January, 1909. A unique 
female taken by Mr. E. Allen. 

This species is probably nearest to A. bifurcatus> of which the 
female is not known. It cannot be the female of that species, 
however, as the markings of head, thorax, and abdomen are 
entirely different. Judging from the slenderness of the abdomen 
of the female, the male should be exceedingly slender, as is the 
male of A . bifurcatus. 

5. AU8TROGOMPHU8 DoDDI, U.sp, 

Unique. Total length 43 mm., abdomen 32 mm.; forewing 
2$ mm., hindwing 24 mm. 

Wings: costa yellowish outwards, rest of neuralion black 
Pterostigma 3 mm., bicolorous, having a pale creamy centre 
surrounded with black. MembrantUe almost nil. Nodal 


Indicator 

14 

9-10 


10-11 

10 


Head; eyes brown; occipital ridge 0*8 mm,, black with 
* large yellow spot; vertex black, with a small round yellow 
spot behind, enclosed id front by a high ridge or tubercle, 
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outside of which the three ocelli are set, nearly in a line; the 
black colour extends just on to the base of the front; rest of 
* rant yellow, except a rather narrow straight black band crossing 
the face just above the postelypeus; clypeus, labrum, labium , and 
genm yellow, an indistinct black line in suture between clypeus 
and labrum; mouth edged with dark brown. Thorax: pro- 
thorax black, a yellow band along the collar in front, a tiny 
double yellow spot behind, and on each side a small yellow spot. 
Jfeso- and metathorax black above, the mesepisternum marked 
with yellow as follows; no border-mark, a fine mid-dorsal line 
about 1 rain, long, slightly forked behind; infceralar ridge marked 
with yellow; the half-collar mark oval, and just joined to the 
dorsal stripe so as to form a “ seven-mark,” in which thte tail 
joins the head about its middle; antehumeral mark consisting of 
a fine line just joined to a triangular spot near wing-joins; sides 
bright yellow with an irregular black band along the first lateral 
suture, and a narrow irregular black line along the second lateral 
suture; black; spiracle carrying a black spot (see Plate xxii., 
fig.5) ; notum black; scuta and scutella yellow; winy joins black 
with small yellow spots. Legs black, underside of profemora^ 
yellowish-grey, cox m yellow. A b d o m e n: 1-2 swollen, 3 to middle 
of 7 very slender, rest of 7-10 somewhat clubbed. Colour black; 
1-2 with a clear yellow dorsal mark in the form of a cross; 
auricles and most of sides yellow; genital appendages of 2 
bordered with black; 3, a fine yellow dorsal line, reaching to 
about 1 mm. from end of segment, a pair of basal yellow spots 
almost touching above; 4, a transverse yellow basal band and a 
fine dorsal line about 3 mm. long; 5-6, a transverse yellow basal 
band; 7, basal half yellow, crossed on each side by a fine black 
line, rest black; 8, black, a rather large yellow mark low down 
on each side; 9, black with a basal yellow spot on eaoh side; 10,. 
black. Appendages: superior 14mm., slightly separated 
at bases, divergent, cornute, slightly hairy, rather slender, very 
sharply pointed, yellow with black tips; each carries underneath, 
near its base, a hooked tubercle of fair size, colour yellow tipped 
with dark brown. Inferior bifurcated, the two branches wide 



BY R J TILLY ARB* 


251 


apart, short, black, thin, somewhat hooked or turned upward 
(see Plate xxiii*, figs.5 and 6)* 

Hab .—Kuranda, N.Q* Very rare; November, 1906. A single 
male taken by Mr* F. P. Dodd. 

It is allied to A . arbustorum Tillyard, from which, however, it 
is easily distinguished by the larger and sharper appendages; the 
bicolorous pterostigma is a feature which I have not noted before 
in tropical species, though it occurs more or less in all the southern 
species. Of these latter, A. ochraceus Selys, A collaria Selys, and 
A. australis Selys, are all closely allied to the above. All these 
species have the “ seven-mark ” not formed, so that in this 
respect A. Doddi is just on the border line between those which 
possess it and those which do not. The formation of the “ seven- 
mark ” is usually complete in the larger species, and incomplete 
in the smaller. 

6. Aubtrogomphus Risi Martin. 


Total length 47 mm., abdomen 36 mm.; forewing 28*5 mm., 
hindwing 27 mm. 

Wings: neurcUion blackish. Pterostigma thick, black r 
3*2mm. Membranes very minute; slight saffroning on all 


wings from base to nodus. Nodal Indicator 


'13-14 

9-11 


9-10 

8-10 


Head: eyes brown; occipital ridge 1mm,, black, hairy, 
with a large yellow plate; vertex black, a yellow spot near 
occiput, the black colour extending to base of front; rest of front 
yellow; postclypeus black with a large yellow spot on each side 
touching the anteclypeus which is also yellow; the black on the 
postclypeus forms an irregular band across the face, narrow at 
both ends and in middle, swollen in two places; labrntn yellow 
with a fine border of blaok carrying a row oj small yellow hairs , 
and crossed in the middle by a black mark; labium and genm 
yellow; mouth thickly edged with black. Thorax: prothoraoe 
blaok, a triangular yellow mark on collar in front and another 
behind, with a small yellow double spot just in front of it. Meso* 
And metathorax jet blaok above; the mesepisternum marked with 
bright orange*yellow as follows : a border-mark; interalar ridge; 
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a fine mid-dorsal line, 1 nun, long; half-collar marks and dorsal 
sbripen combined together on each side to form an excellent 
4 ‘seven-mark , 0 of which the head is rather short, thick, and 
blunt; antehumeral stripe narrow, ending in a subtriangular spot 
near wing-joins. The sides are nearly all bright yellow, there 
being a touch of black on JF, a thin irregular black mark along 
the first lateral suture, and a black spot over the spiracle (see 
Plate xxii., fig. 6 ); wing-joins black, spotted with yellow; scuta 
and scutella broadly yellow. Legs black, underside of profemora 
yellow, coxae pale brownish. Abdomen: 1-2 swollen, 3-6 
slender, 7-10 swollen. Colour black, marked with yellow as 
follows : 1-2, a large dorsal mark, sides and auricles yellow; 3-6, 
a conspicuous dorsal line reaching along nearly whole of 3-4 
shorter in 5, very faint in 6; also on each side a fairly large basal 
spot joining the dorsal line above; 7, basal half yellow above and 
also partly on sides, the yellow crossed on each side by a fine 
black line, rest black; 8 , a spot low down on each side; 9 , a 
smaller basal spot, low down on each side; 10, black. Ap¬ 
pendages: superior l *4 mm., separate at bases, fairly straight, 
slightly enlarged inwards near tips, and ending in a shortpoint 
outwards; slightly hairy, pale yellow. Close up to the base is a 
curved black tubercle projecting downwards underneath, and not 
easily distinguished as part of the appendage. Inferior very 
short, thin, black, upcurved (see Plate xxiii., figs.3-4). 

$. Very similar to male, but differing from it as follows. Wings 
slightly larger; occiput with a tiny yellow central tubercle (see 
Plate xxii., fig 8 ). antehumeral band of thorax broader and more 
conspicuous. A 1x1 omen broader and more cylindrical; markings 
of 1-2 very large and conspicuous, leaving only a small portion 
.black on each side; basal spots of 3-4 very large, of 5-6 smaller; 
7, basal half light yellow, lower part of sides and underside shaded 
with olive nearly throughout the segment; 8 , a large spot on each 
aide low down; 9, a pair of small basal lateral spots; 10, black* 
Appendages wide apart at bases, 1 mm,, straight, tapering slightly, 
<not very pointed, subcylindrical, hairy, bright yellow, tips shaded 
with brown. 
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Hab .—Atherton, N.Q. Rare; April, 1907. A single male, 

and several females, taken by Mr. E» Allen, 

Martin described this species from a unique female ( loc . Queens¬ 
land) in the de Selys Collection. I was at first inclined to con¬ 
sider my specimens as a distinct species, partly because of their 
greater size and some small differences in details of colouration, 
but more especially because 1 sent a pair to M» Martin and he 
did not, apparently, connect them with his type. However, the 
two agree in all essential points, and in particular, I do not know 
of any other species in which the labrum has a black border 
carrying a row of small yellow hairs —a most distinctive character 
for this species. 

The specimen in the de Selys Collection must have come from a 
different locality (possibly Gayndah), and this may account for 
minor differences. 

; 1 Mr. Allen notes that the specimens he took were apparently 
not long emerged, and were flying in the long grass between the 
creek and railway station; they could have been caught easily by 
the hand. This is probably, therefore, a winter insect in North 
Queensland. 

7. Austrogomphus ap.bustohum Tillyard. 

At Cooktown, in January, 1908, this insect was only just 
emerging, and the few specimens I took were considerably smaller 
than those found at Kuranda. 

8. Austrogomphus prasinus Tillyard. 

Common at Cooktown, along the Endeavour River, where I 
found it freshly emerged in January, 1908. The colours are then 
bright orange-yellow and black, as in A. Jtisi Martin, to which 
this bisect is closely allied. The rich green colour, which suggested 
the name to me, is clearly only found in the maturer insect. 

9. Austrogomphus arrnarius Tillyard. 

Occurs sparingly in the grass along the,banks of the Endeavour 
River, but is by no means common. There is also in the Macleay 
Museum, Sydney, a specimen from Derby, N.W. Australia, in 
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'which the last three segments are yellowish . This condition is 
associated with the newly emerged insect and probably lasts for 
some time. 

10. Austrogomphus Turner* Martin. 

A single female, taken by Mr. H. Hacker, at Rocky, Cap© 
York Peninsula, was given to .me in bad preservation. I 
or warded it to Mr. Martin for inspection. On its return from 
Europe it was almost destroyed by Anthrenus. This would have 
been the type-female of this species, only known from a single 
male in Dr. Ris’ collection; but it was too far gone to be of any 
use. Now that the locality is known, fresh specimens should 
soon be procurable. 

11. Austrogomphus aubtralis Selys. 

The only specimen of this, apparently rare, species known to 
. me is a mate in the Macleay Museum, Sydney. Loo. South 
Australia. 

12. Aubtrogomphus Gouldi Selys. 

Three males, in good condition, are in the National Museum 
Collection, Melbourne. 

f IS. Austrogomphus lateralis Selys. 

t 14. A. occidentalib Tillyard. 

The description of a portion of a specimen from N. Australia, 

* named A . lateralis by de Selys, apparently bears some points of 
resemblance to my A. occidentals. The de Selys specimen is a 
female, with the abdomen entirely lacking ! It is in.the British 
Museum. It is quite possible the two species are very olosely 
allied; the difference of locality is so great that they can scarcely 
be the same species. 

EXPLANATION OP PLATES XXII.-XXIII. 

Plate xxil. 

Fig. 1 Autfrogomphut melaleucte, n.ep. Thoracic oolour-scheme. 

Fig.l— „ bifurcatus, n.ap, M „ 

Flg.3.— ,, cotflitatust n.sp. „ f , 

Fig.4.— „ mani/estUM, n.gp. „ ,, 

Fig.5.* (> Doddi, map, ,♦ „ 

Fig.8.— „ Hist Martin ,, „ 
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Fig . 7 . — A uitrogomphus manifesto*, n.sp. Vulvar scale of $. 

Fig.8.— ,, Ris% Martin. Back of occiput of $. 

Fig. 9— „ mdahuew, n.sp. „ „ 

Fig. 10.— ,, comitatu*, n.sp. „ „ 

Fig.U.—Reference figure for thoracic colour-schemes. 

[A t mesepistemum; B, mesepimeron; 0, meteptsternum; IX, metepimeron; 
E, meeinfraepisternum; a, border-ihark; 6, half-collar mark; e, dorsal stripe; 
d, ftntehuraeral stripe; e, interalar ridge; /, mid-dorsal line; </ r meaothoracic 
half-collar; h t mid-dorsal suture; i, humeral suture; j, first or upper lateral 
suture; k, second or lower lateral suture,] 

N.B.—The figures are diagrammatic and not drawn to scale. 

Plate xxiii. 

Fig. 1 .—Auetrogomphun comiuuns, n.sp. Appendages of , seen from above. 
Fig.2.— ,, ,, ,, », „ seen sideways. 

Fig. 8,— ,, Risi Martin „ Jf seen from above. 

Fig,4.— ,, M n »> sideways. 

Fig.5,— „ Doddi , n.sp. „ ,, seen from above. 

„ „ seen sideways. 

Fig.7.— „ bifurcatus, n,sp. ## M seen from above. 

Fig.8.— „ ,» », t« seen sideways. 

Fig.9.— „ meUUeuca, n.sp. „ „ seen from above. 

Fig. 10.— ,, i, ,» ,» seen sideways, 

t All figures much enlarged and drawn to scale. 
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STUDIES IN THE LIFE-HISTORIES OF AUSTRALIAN 

ODONATA. 

i. The Life-History of pstaiura qiqantra Leach. 

By R. J. Tillyard, M.A., F.E.S. 

(Plate xxiv.) 

The student of Nature who lives in a country like Australia,, 
where new forms are still to be found everywhere, will, it is to 
be hoped, refuse to be carried away by the mere desire of de¬ 
scribing and naming them, and treating them as mere specimens 
to be put away labelled in a cabinet. A chapter in the book to 
which he aspires to contribute should not be all, as it were, index. 
The most important part of the work to be done is not the mere 
*« manufacturing ” of new species, nor the " proposing " of new 
genera. Important as these may be for the furtherance of the 
systematic study of groups, yet of far greater value, both to the 
systematist and the nature-lover, is the study of the individual 
life of new forms. The era of mere species-making is passing 
away, and the demand is more and more for light to be throwi^ 
on the strange habits of unknown Nature, 

I feet that 1 owe an apology to many who passed over my first 
attempt at a u life history ” without comment, for that somewhat 
crude, and, in one respect at least, inaccurate account of the life- 
history of Letttea Uda Selys, contributed by me to these Proceeding* 
in 1906. Before entering on further work of the same sort, I 
am bound to correct the error, first pointed out to me by Mr*. 
W. Gurney, which 1 made concerning the oviposition of that 
species. Mr. Gurney has seen the male and female descend into 
the water and place their ova in the tissues of water-weeds; and 
I have, since that time, repeatedly'seen the oviposition carried on 
in a similar manner, but with only the Up of the female abdomen* 
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submerged. On© can often gather a stem or lenf of water-weed 
punctured all over by this common insect, and a little careful 
observation will show the colourless transparent eggs in the tissue. 

Since I wrote the paper referred to, I have been able to obtain 
many useful works of reference on Odonata which I lacked 
before, and from which it is clear that the general habits of the 
gertus Lwte#) with one or two exceptions, are the same the world 
over. With the detailed knowledge contained in the works of 
de Selys and otherl, it would have been impossible to have com¬ 
mitted the error I did. I have therefore studied carefully all 
the information I have been able to obtain concerning the 
known life-histories of species from other countries, before 
venturing to publish any more of my own observations on 
Australian species. 

Many species are exceedingly difficult to keep and breed out 
in, Aquaria. They apparently do not take kindly to artificial 
conditions. One has to be always on guard against their canni¬ 
balistic propensities, aud only a few nymphs of any of the larger 
kinds can be kept with safety even in a large aquarium. Worst 
of all is the apparent inability of the full-fed nymph,—in the 
case of the LtbellulidcB and Gomphum —to climb out of the water 
and undergo transformation. Only with the greatest difficulty 
can they get up slanting twigs; and it is necessary, for success, to 
give them a shelving bottom up which they can crawl to dry 
land. Once out of the water, they seem able to negotiate vertica. 
stems of grass or twigs with fair success, although they generally 
prefer a clump of several stems together, or, in many cases, 
remain on the ground to undergo the change. 

Breeding the nymph is after all only a small part of the study 
of dife*hi«tories. More can be done by spending long days in the 
spring and summ<% watching the insects in their natural haunts. 
Besides the method of r oviposition, there is need to observe 
carefully the methods adopted, by the males to capture the 
females and hold them securely during the process of oopulation. 
In this act the accessory appendages of the male, and the head 
and thorax of the female play a prominent part, and the exceed- 
20 
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ing difficulty of capture and copulation on the part of some 
dragonflies is evidence of special precautions developed by Nature 
to prevent hybridisation. In those families where one form and 
one colour-pattern predominate, many species can scarcely be 
distinguished except by means of the parts used in coition, and 
these may be so diverse in closely allied species as to prevent the 
accidental copulation of the male of one species with the female 
of another, captured by mistake. I have myself seen a male of 
Amtrogomphus collarie Belys, seize a female and vainly attempt 
copulation. After a considerable time the attempt was 
abandoned, whereupon a second male seized the same female 
and effected connection almost immediately. Here there was 
probably some local deformity in the first male, which prevented 
him either from holding the female securely or from completing 
the actof ooition. 

The method of oviposit ion apparently determines the shape of 
the egg, and often the habits of the larva. In all species where 
the egg is deposited in tissue by means of the sharp ovipositor of 
the female, it is of an elongated oval shape, evidently a suitable 
form for inserting into the narrow opening prepared for it. 
Where the egg is dropped into the water straightway, it is 
usually broadly elliptical or almost round, and the vulva of the 
female possesses no true boring apparatus. Again, the larvw of 
nearly all the former species—those having elongated ova—are * 
clean-living insects, inhabiting floating masses of waterweed; 
while those of the latter crawl on the trashy bottoms or burrow 
in the sand or mud, and are often very hairy and covered with < 
mud. 

The life-histories of all those species peculiar to Australia—/ 
with the exception of Leetea leda~~ are quite unknown. Included 
amongst these are many ancient and isolated forms, true collective 
types, with no very near allies in,other parts of the world; such for 
example as Cordulephya , Synthtmis, Petal ura, Diphlebia, The 
larvae of these four are amongst the greatest desiderata of present- 
day systematise in Odonatology, and much light maybe expected to 
be thrown on the present methods of classification by their dig* 
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covery. Fortunately, species of all four genera occur, though 
not commonly, within 100 miles of Sydney. I have, therefore, 
while not neglecting less interesting forms, paid as much atten¬ 
tion as possible to these, and have achieved a fair measure of 
success with them. In the first part of this paper, then, I offer 
the results of my observations' upon that remarkable denizen of 
the Blue Mountain region, Petatura giyanlea. 

The apparent rarity of this huge dragonfly made me almost 
despair of ever discovering any thing about it. During my first four 
years in Bydney I never saw a single specimen on the wing, though 
I received on an average about one a year from friends who visited 
different localities in the Blue Mountains. Mr T. Steel, who has 
been kind enough to send me from time to time dragonflies from 
various localities, assured me that he had seen this insect fairly 
commonly one year in an open space near the Katoomba railway 
station This remark put me on the right track. I determined 
to spend much of my spare time last season in the vicinity of 
Katoomba For this purpose I selected the small creek running 
over the Leura Falls, and nearly every Saturday during November 
and early December, 1908, I made the journey up to Leura and 
spent all day o^ffthe creek. Careful dredging of the weeds and 
sandy bottom of the clear running stream yielded few larva of 
any kind, the creek being little more than a rocky cataract in 
most places, Working up, however, away from the Falls, the 
source of the stream is reached in little over a mile, and consists 
of a large teatree swamp, at the head of which there is nothing 
but vile mud and decaying vegetable matter, of an Average depth 
of one foot or more. On November 21st, 1908, just ss I had 
decided to give up for the day, I found my first pair of Pttalura 
exuvies clinging to grass stems above a small mad hole of filthy 
mud and water that bad clearly been made by a post, since 
removed. During the weeks that followed, I found many exuviae, 
seve al just transforming, in the teatree stems end clumps of 
sedge in this muddy swamp. The matted s'ems of decayed 
vegetation made it quite impossible tq tue the net here to find 
living larvus; nor was it possible to turn over large quantities of 
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the evil-srnielling mass with the hands, so that I had to be content 
with the exuviae, some specimens of which are quite perfect and 
quite as satisfactory as the living larva itself would have been. 

Later on, in December, I took upwards of two doeen of the 
perfect insect in and about this swamp; in fact, they might be 
desoribed as being fairly common in a restricted area of only a 
few acres. Outside of that, only a stray male was occasionally 
to be seen. I was able to determine many interesting points in 
their habits, though there are still one or two points requiring 
further elucidation. The following are the results of my study 
of this species in its native haunts :— 

Metftod of Pairing.-— Bearing in mind the unique form of the 
male appendages, I w«s most anxious to secure a pair in cop., 
to see how the male managed to hold the female firmly* During 
two visits I failed even to observe a pair together. On the next 
Occasion I flushed a pair that had settled on a low bush. They 
dashed off at a terrific speed, crossed the creek, and settled on a 
branch of a large Eucalyptus. After approaching carefully, I 
was able to get underneath them and watch them, but they were 
too far above me for me to be certain of anything. A week 
later I came again to the same spot expressly to look out for 
pairs. Once a pair passed me flying swiftly, with the male 
apparently holding the female by the underside of the head; but 
this pair separated after executing several gyrations in the air, 
so that I could not be certain that the male had got a proper 
hold. Later on I captured another pair settled in some teatree, 
but unfortunately they separated immediately in the net. 
Finally, good fortune came my way, in the shape of a pair flying 
rapidly with the wind straight towards me. I held up my net and 
they flew straight in, and remained clinging to it. Not until I 
actually took hold of him did the male release his hold, so that 
I saw clearly the position he was in. The wide inferior appen¬ 
dage, pointed on each side, was pressed down tightly on the 
occiput of the female, on which a very slight eminence appeared 
to give a remarkable good hold. By this means the head of the 
female was pressed well back. The two large leaf-like appendage* 
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enclosed the shoulders of the female, over which they fitted 
exactly. When the male exerted hie full strength, these were 
pressed so far down as to bring the back of segment 10 of his 
abdomen into contact with the thorax of the female, and, at the 
same time, the head of the latter came hack so far that the 
superior appendage became ftrnnly wedged between the shoulder 
and the back of the eye. This pair was killed and set in position, 
but, during the process of drying, the original rigid position could 
not be retained. The sketch in Plate xxiv. (fig.l) shews them as 
they are at present in my collection, and may be taken to 
represent exactly the position of the appendages of the male on 
first seizing the female . It can be easily seen how further down¬ 
ward pressure would bring the dorsum of segment 10 of the male 
on to the thorax of the female, and the back of the eye of the 
female on to the superior appendage of the male. The whole 
position gives a strong grip, and justifies the existence of the 
petaloid appeu$|ge * useful organ. 

The most remarkable feature of it is, I think, the position of 
the inferior appendage. The occiput of the female has no large 
prominences or depressions, but its slightly raised surface seems 
to fit exactly the broad appendage of the male; while the curva¬ 
ture of the latter is such that the application of downward 
pressure from the abdomen forces the head of the female back, 
and, at the same time, keeps the appendage firmly in position where 
a slightly sfcraighter appendage would most certainly slip. 

When firmly held together, the pair rises into the air, and 
after a few preliminary evolutions makes straight for some high 
tree, on the branches of which they settle during the act of 
copulation, I have sometimes seen a second mule, or even two, 
attack them when paired, but they did not succeed in effecting a 
separation. The seminal vesicle appears to be charged by the 
male after pairing and during the gyratory flight. He doubles 
himself completely up, and evidently only effects the operation 
with some difficulty, as he has to keep a firm hold of the female 
and also raise her with the end of his abdomen. 

0imposition .—After copulation, the pair separate, and the 
female hides hetseif in the teatree scrub at the head of the marsh. 
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I tried several times to watch the process of oviposition, but the 
females were so wary that they flew off rapidly as soon os I got 
olose to them. All I cat) be certain of is that they are nU 
accompanied by the male, and that they do not fly hither And 
thither over the marsh dropping their eggs into it. Every 
female I flushed appeared to be settled on or near the ground at 
the edge of a mass of decaying vegetable mud. The probability 
is that the eggs are actually iuserted in decaying tissues. The 
female (Assesses a peculiar curved ovipositor, apparently quite 
suited to this purpose, and the shape of the egg also suggests it. 

Ovum (Plate xxiv., fig.2), 1*7 mm. long, elongate-oval, semi¬ 
transparent, yellowish; pointed at one end, rounded at the other. 

LaworNymph .—The larva lives in the foul muddy ooze of the 
teatree swamps, where there is no real standing water. It may 
in truth be said to be only semi-aquatic. During the summer 
these swamps become quite dry. Hence we must conclude eithur 
that the larva is perfectly able to exist on dry land, or buried in 
the dried mud; or that the egg does not hatch until the autumn. 
In either cose, I think there is very little likelihood of its develop* 
ment extending over more than one season. An examination of 
the ooze will show that it contains hundreds of insect larva 
suitable as food for the voracious Petalura , and its growth is 
probably exceedingly rapid iu so favourable a position. 

The exuviae are found clinging to the tufts of. sedge or on to 
trunks of teatree, often being 2 or 3 feet above ground. They 
are very difficult to dislodge, the strong curved tarsal claws giving 
such'a firm hold that usually the whole leg will coraC out of its 
socket before the tarsus can be freed. The only way to get 
perfect specimens is to take them as soon after emergence as 
possible, choosing those that have climbed into clumps of sedge. 
Out the Bedgewith the scissors above and below the larva; it will 
then be found that each stem will slide out of its own accord. 
Some of these larva crawl three or four yards out of the mud 
before climbing a suitable twig. They are all caked with mud. 
In one part of the swamp they were all orang*vyetlow, in another 
grey, and in the peaty portion dull block. 
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The exuvi®, on being cleaned, show practically no pattern, 
The following is the description (Plate xxiv,, fig.3):— 

Total length 49-50mm. Head rather fiat above, 10mm. 
wide; eyes fairly large, not prominent; back of head well rounded, 
a email tuft of hairs just behind each eye; ocelli small, in a 
triangle, reniform; antmnm 5 ram. long, seven-join ted, curved 
(Plate xxiv., fig.5), the joints shaped as follows: 1, enlarged, 
hemispherical; 2, narrower, oval; 3, very narrow, cylindrical, 
longer than 2; 4, abort, oval; 5, nearly twice as long as 4, oval, 
wider; 6, longer than 5, oval; 7, narrow, cylindrical, not so long 
as 5; frontal ridge small and narrow; labrum broad. Lab in in 
(Plate xxiv., hg.4) when folded naturally, 9 mm. long, greatest 
breadth 6*5 mm., joint of mask reaching to just behind proeoxse; 
mentntn strong and thick, rectangular, rather flat, concave in 
middle as seen from below; a tuft of hairs on each side just below 
joint of lateral lobe; front edge of mentum projecting in a triangle 
in the middle, a stfiaU set of hairs on each side; lateral lobes 
3 mm. long, 1*7 mm. wide in middle, outer border very slightly 
curved, rather square at top, inner border more curved, no angle 
or indentations at apex; movable hook 1*4 ram., very strong and 
thick, pointed, basal joint placed about three-fourths of the way 
along outer edge of lobe; edges of lobes well ridged, neither 
mental nor lateral set® present. Thorax: prothorax well 
formed, nearly as wide as head, hot ridged. MesO' and metathorax 
rather short, 10 mm. wide, fairly well rounded on each side. 
Wing-cases 13 mm., lying parallel along back of abdomen (in some 
exuvi® they are turned in ail directions), hind wing projecting 
about 2 mm. beyond fore wing and reaching to end of segment 4; 
width of forewing case 2*5 mm., of hind wing case 8 mm. Legs 
very stout and strong; ooxm rather large, 2 mm.; trochanters 
narrow, 1*5 rap*.; measurements of femur, tibia and tarsus 
respectively as follows: foreleg, 8-9-8mm.; middle leg, 9-9-3?5 
mm.; hi$d leg, 13-11-5 mm, A tuft of hairs in front of profemora 
near bases, also a few hairs on profcibi®. Tarsi (Plate xxiv., figs, 
&J, protarsus) ending in two strongly pointed spines or hooks, 
much curved, above which are two smaller spines, also curved; 
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each tarsus is apparently 3-segmented; the divisions not clearly 
shown, but apparently slanting forward, and the two basal 
segments short and carrying a set of longish hairs on the inner 
side; end of tibia also with spines on each side, especially on the 
forelegs. Abdomen: length 32-33 mm., greatest breadth 
10 mm, at segment 6; subcylindrical, widest at 6, then tapering 
to 10, which is only 4 rum. wide; dorsal surface well rounded, 
ventral surface rather flat, segments 1-8 carrying below two deep 
parallel indentations, separating each segment into a large and* 
somewhat convex central area and a pair of narrower side-portions; 
genitalia showing plainly beneath 2 and basal half of 3, Segments 
6-9 with soft hairs along apical sutures. A ppend age s {Plate 
xxiv., fig.6; s, superior; t, inferior appendage) of remarkable form; 
the superior appendages appearing as small rounded projections 
on each side, and the wide inferior appendage lying between and 
above them; anus lying between and somewhat below superior 
appendages, distinctly ridged underneath. The two small 
tubercles just visible on each side of the inferior Appendage 
represent the two sharp points in the imago. 

g. Measurements usually the same as in the male (1 have one 
dwarf female only 45 mm, long). Abdomen slightly wider and 
more cylindrical from 18. Segment 9 with ovipositor showing 
beneath as a broad and rather blunt curved projection reaching 
just on to 10. Segment 11 (»appendages in imago) somewhat 
tetrahedral in shape, with anus rather high up (Plate xxiv., fig.7, 
a, anus; b t ovipositor). 

In a newly emerged male taken by me, the superior appendages 
were soft and damp, hanging straight downwards; the inferior 
was of a pale yellow colour and rather harder, and still having 
its side points above the superior. Evidently the insect plaoes 
the latter in positiou by a muscular effort as soon as they are 
strong enough, I have also noticed that an immature male 
captured and placed in a paper triangle, will often force its 
inferior appendage up into position above the superior ones, 
which he depresses. Even in their natural position the points of 
the inferior appendage practically rest against the superiors. 
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Seasonal Range of / m ago ,—My first two exuvto 
were found on November 21st, 1908; and new ones continued to 
bo found up to December 12th. On December 6th, two males 
were found just emerging. On December 17th, no new exuvice 
were obtained, and many of the imagines were considerably torn 
$nd aged. I have never seen this species during visits to 
Katoomba in early February. Hence its seasonal range is 
certainly a very short one, extending from the third week in 
November to about the end of January at the very latest. It is 
doubtful if many imagines would be found even in January. 

Hab ,—Blue Mountains and their southern and coastal spurs, 
N. S. W. 


The Petalurince are, at the present time, only a remnant of a 
race long past its prime. Included in the subfamily are four 
genera : Petalura (Australia), Uropetala (New Zealand), Phene* 
(Chili), and Tachppteryx (N. America). A single female exuviae 
of the latter has been described by Williamson (Entomological 
News, 1901, 12, 1-3, Phi,). A diagram of the labium and an 
antenna is inserted here for purposes of comparison. It will 

be seen that, broadly speaking, the 
labia of Tachopteryx and Petalura are 
very similar. The chief differences 
are follow. In Petalura the mentum 
is not so wide as long; in Tachopteryx 
it is wider than long. The middle of 
the front edge of the mentum in 
Petalura projects forward in a triangle; 
** in Tachopteryx it is slightly indented 
a i.hium, b uitrom. medially. The lateral lobes and movable 
hooks are very similar in both, though in Tachopteryx the former 
are apparently somewhat longer and narrower, and with the 
spices more suggestive of the JSechnid type than in Petalura. 

The antenna agree in being seven-jointed. In the Oomphinm 
they are usually four-jointed; in the JStchnince a short, thick, 
basal joint is surmounted by five or six slender joints fohning * 
slender filament The antenna of Tachopteryx are hairy, those 
iil 
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of Petalura smooth; while the joints of the latter are considerably 
longer and narrower than those of the former. It should be 
nodoed that, in each, the fourth or middle joint is the shortest. 

Like Petalura , Tachopteryx deposits its eggs in wet boggy 
places where there is scarcely any water. The habits of the two 
nymphs are probably exceedingly similar. 

The only other Petedurine nymph known is that of Uropetala 
carovei White,^discovered in New Zealand, and figured by Hudson 
( ,( Neuroptera of New Zealand ”). The figure is a “ popular ” 
one, badly drawn, and nothing oan be gathered either from it or 
the description. 

If any lesson is to be drawn from the study of the early stages 
of Petalura t it seems to me to be that it is in reality a nearer 
approach to the JBttchnine type than the Gomphine. If we could 
go back far enough to find the common ancestor of the two, 
would not its nymph show considerable similarity to that of 
Petalura t We might even trace the divergence of the two 
groups from one simple circumstance, vis., the natural selection' 
of running water or stagnant marsh for the passing of the early 
stages. Given the former, it is clear that the ovipositor of the 
female would be brought more and more into use as a true 
#< borer ” by means of which the eggs might be safely lodged in 
stems in the quiet corners of a rushing stream; the body would 
become more slender, the antennae more filiform; and the whole 
insect more active, thus producing the clean-living JZschnid 
type. On the other hand, if the female continued to deposit 
her eggs in the mud, what more natural than that she should 
gradually relinquish the use of the “ borer ” and just drop them 
into the mud, like the Gtmpkince 1 And the egg itself, being 
no longer inserted into a narrow cleft, but merely dropped, would 
tend to assume the more spherical form now found in all those 
families where the boring apparatus of the female has gone out 
of use. Later on, at a time perhaps when the huge swamps of 
the Mesozoic age were drying up and giving place to definite 
stream-beds, these early ancestors of the Gomphinm would again 
be compelled to take to the rivers, where they would naturally 
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seek the protection of the river-bottoms by burrowing or burying 
themselves under trash and rubbish. Hence might arise a 
gradual reduction of the joints of the antenna, the slender 
seventh joint first becoming obsolete, then the sixth and fifth, 
and finally the already small agd weak fourth joint, which we 
now find in a rudimentary state in the present Gomphina r. Or 
the continual burrowing might have so weakened these organs as 
to cause the total disappearance, at the same time, of the three 
top-joints together; the antenna naturally giving way at the 
weak small joint, and conserving its remainder by the strengthen* 
ing and broadening of the large third joint which we find in so 
many Gomphina f. Looked at from this point of view, the Peta- 
lurine nymphs are objects of great interest and of much specula* 
tion about the past. While we can never be certain, yet these 
ancient types point out the way by which natural selection has 
worked its changes in past ages, and lend support to theories 
whioh must command our attention and interest. 

In conclusion, Petalura is probably the oldest type of nymph 
yet discovered. Taehopteryx apparently represents a very slight 
departure from the older form, the change being best seen in the 
shortening and thickening of the antenna, which represents a 
tendency towards the Gomphina-, and a slightly more developed 
labium, which might also be regarded in that light, or possibly as 
a tendency towards the J&achnina, 

EXPLANATION OF PLATE XXIV. 

Petalura gigant**. 

Fig. 1.-—Sketch showing method of attachment between male and female 
preparatory to coition. 

Fig.Ova (enlarged). 

|,Fig.& — Exnvia of male nymph (enlarged). 

Labium of „ „ 

Fig.fi,—Antenna of „ „ 

Fig,6,—End of abdomen of male nymph; a, superior appendage; i, inferior: 
(enlarged). 

Flg.7,—End of abdomen of female nymph; o, anus; ft, ovipositor: (enlarged; 
seen sideways). 

Figs^®.—Protarsus of female nymph (enlarged). 
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DIURNAL VARIATIONS IN THE TEMPERATURES 
OF CAMELS. 

By J, Burton Clbland, M.D., Ch.M.(Syd.). 

In October, 1907, I had the opportunity of taking the temper¬ 
atures, on various occasions, of a certain number of 500 camels 
recently imported from India, and quarantined in the north-west 
of Western Australia, on an open spiuifex (Triodia) plain. The 
days were usually hot (often over 100*F. in the shade), and the 
nights decidedly cool. The results, though comparatively few, 
seem to indicate that the camel resembles, to some extent, cold¬ 
blooded animals such as reptiles, inasmuch as there is a wide 
range of temperature, varying with external conditions, the 
oscillations sometimes being as much as nearly 8’F. 

The low temperatures, it will be noted, occurred, as was to be 
expected, in the morning, and they only gradually rose as the 
day became warmer. Further, the animals, before these temper¬ 
atures (always rectal) were taken, were often restless and eager to 
be off in search of food, and had not necessarily just awakened 
from sleep. The subnormal temperature would appear to be due 
to the oooluess of the morning, the lack of aotive exercise with 
its metabolism, and perhaps also to the completion of rumination 
some time previously. 

The higher temperatures found in the evening, after hot days, 
are perhaps to be attributed, in great measure, to the fact that 
camels visibly 41 perspire ” only over a small area on the back of 
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the neck. This area woold Mem to be fur too email, considering 
the bulk of the animal, to assist materially in coordinating the 
body-beat to a constant mea n temperature in the preeenoe of 
great solar heat and muscular exercise; and hence the keeping 
down of the temperature, under these conditions, mast depend 
chiefly on invisible perspiration and vaso-motor processes. This 
small amount of visible perspiration, by conserving the animal’s 
water-supply, is doubtless of great advantage to a creature 
inhabiting arid regions. 

It may be of interest also to bear in mind, in connection with 
this reptilian temperature-trait, the fact of the oval shape of the 
red oorpusoles of camels, which, though not nuleated, thus far 
also resemble those of reptiles and birds* One cannot see any 
actual relation between these two reptilian traits in camels. The 
camel, being a ruminant, has presumably evolved along with 
other ruminants, and, in consequence, its ancestry must be sup¬ 
posed at one time to have possessed round corpuscles like other 
ruminant*, and so on, dating back to marsupial or premarsupial 
times. The appearance, then, of an oval corpuscle would seem to 
indicate either an atavistic (or rather reversionary) phenomenon, 
or a new evolutionary departure suiting the structures of the 
animal. Recently the vie# has been propounded that the 
appearauoe of one reversionary character,or of some newdeparture, 
may be associated with others not apparently related to it; and 
that, by artificial selection, an attempt to breed a stock contain¬ 
ing the one will lead to the production of a race in which both 
arestabie, Can the appearance Of the one trait, being of use to the 
animal in some way, by natural selection have rendered the other 
permanent also^ On toe other hand, what conceivable advantages 
can them be to camels to possess either oval red cells, or a tem¬ 
perature varying oonsiderably with their external surroundings! 
Perhaps the soundest view to take will be to consider the oval 
red corpuscles as having arisen by a pure mutation, of no par* 
torolur economic value even physically, and the oscillations of 
|Smp^ result of a successful attempt to conserve 

'.'#ator'i:'' 
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The following are some of the results found:— 

Camel Table i. 

88. About6p.m.Get. 10th, 100 a F. About? a.ro.Oct 11th,94 ‘l*F, 


91. 

yf 

»» 

99*4°F. 

»» 

„ 96 rp. 

93. 


»» 

10l*4°F, 


942*F. 

96. 


tt 

99’7‘F. 

t* 

„ 96-7'F. 

100. 


rt 

10G*2*F. 

Table ii. 

* t 

„ 94-2*F. 


To show the gradual rise in temperature amongst 36 camels 
tested consecutively as the day rapidly increased in warmth, from 
8 to 10 a m. on October 12 th* 


Camel. 

T.°F. 

Camel. 

T.“F. 

76. 

955 

80. 

971 

69. 

95-4 

74. 

96 2 • 

9. 

96-7 

38. 

97-2 

, 13. 

95-5 

28. 

97 

3. 

96-2 

40. 

96-1 

|69.. 

96*4 

8. 

961 

Average of 6=95*95°F. 

Average of 6= 

=96 58°F. 

Camel. 

T.°F. 

Camel. 

T.°F. 

■ 27. 

96-5 

25. 

96-4 

66. 

96-6 

4. 

95-2 

56. 

96 

29. 

96 4 

1 . 

95-6 

55. 

98-4 

24. 

94-8 

44* 

’ 96-6 

12. 

974 

33. 

26-8 

Average 

of 6=96-15°F. 

Average of 6: 

=96-02°F.‘ 

Camel. 

T.°F. 

Camel. 

T.°F. 

18. " 

96-7 

41. 

961 

32. 

96 5 

37. 

97 

71. 

96-2 . 

43. 

98 

43. 

96-3 

41. 

97*2 

66. 

96*6 

43. 

98 

62. 

97 

36. 

98-8 

Average 

of 6=UC*38°F. 

Average of 6; 

=9J:64»F. 
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(Note.—The intervals between the taking of the temperatures 
in the last batch of six camels were much greater than in the 
previous batches on acoount of these animals having to be searched 
for in a mob of 87.) 

Table iii. 

s . 

To show the effect of fever (Trypanosomiasis, Burra) in a camel* 
modified by the diurnal variation. 

Evening of Oct. 10th—Average T. of 13 healthy camels, 100*07°F. 
T. of surra camel, 102°F. 

Morning of Oct. 11th—Average T. of 5 healthy camels, 94 9°F. 
T. of surra came), 99'4°F. 

Evening of Oct. 11th Control camel, 101*8°F. T. of surra 
camel, 104°F. 
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WEDNESDAY* JUNE 30th, 1209. 


A Special General Meeting, together with the Ordinary 
Monthly Meeting of the Society, were held in the Linnean Hall, 
Ithaca Road, Elizabeth Bay, on Wednesday evening, June 30th, 
1909. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

SPECIAL GENERAL MEETING. 

Bn$ines$: The amendment of Rules ii., iii., iv., vi, viii., and 
xlvih, with a view to the admission of Women to full Member* 
ship. 

On the motion of Professor Wilson, seconded by Mr. J. B. 
Carne, it was resolved : 

That Rule ii. be amended 

(a) By the omission of the word “ Associates 0 (line 1). 

(b) By the substitution of the words—Eligibility to all 
forms of Membership shall be without distinction of 
sex— for sentence 3 [“Associate Members shall consist of 
Ladies only, and shall be entitled to all the privileges of 
Ordinary Members, except the right of attending 
Meetings of the Society, and of having a voioe in its 
eonduot or management”] 

(c) JBy the substitution of the word—Persons - for the 

word—“Gentlemen M (line 7). ' 

In moving the Resolution, Professor Wilson quoted t|ie 
following extract from the Presidential Address delivered by the 
late Professor W. J. Stephens, M. A., on January 27th, 1886, the 
occasion being the anniversary of the Meeting at which it ftas 
arranged to admit women as Associate Members—“ This enlarge, 
ment of the Society’s sphere is admittedly only tentative, and 
may probably be increased hereafter by the admission of m\l 
members to full rights without distinction of sex, following the 
improved practice of the Syduey University in this reapeot” * 
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On the motion of Mr. H. J. Carter, seconded by Mi\ Henry G. 
Smith, it was resolved : 

* That Rules iii., iv., vi,, viii., and xlvii., be amended as 
indicated hereunder (consequential alterations):— 

(a) Rule iii., by the omission of the words— 14 or Associate ” 
(lines 1-2V 

(b) Rule iv., by the omission of the words— 41 or as an 
Associate” (lines 1*2). 

(c) Rule vi., by the omission of the words—“and for Associate 

Members the Annual Subscription shall be one guinea, 
without Entrance Fee ” (lines 3-4). 

(d) Rule viii., by the omission of the words—“or Associate” 

(line 1). 

(e) Rule xlvii., by the omission of the words—“ subject to 

Rule ii.” (line 1). 

The President announced that a Special General Meeting would 
b held on Wednesday, 28th July, 1909, before the Monthly 
Meeting to be held on the same date. Business : to confirm the 
amendment of Rules ii., iii,, iv., vi., viii., aud xlvii. 

Professor Wilson gave notice of motion — That, on the 
confirmation of the amended Rules, the existing Associate 
Members shall be recognised forthwith as Members. 

ORDINARY MONTHLY MEETING. 

Mr. 0. Hedley, F.L.8., President, in the Chair. 

Messrs. B. B. A. L, Jardike, Somerset, Q,; E. F. Hallman, 
B,Sc., Forest Lodge; Max Hbrry, M.R.C.V.S., Carlingford ; 
Ck P, Daunell Smith, B.Sc. Bureau of Microbiology, Sydney; and 
G* H. Tillbrook, Sydney Training College, were elected Members 
of the Society. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 4 Yols, 55 Parts or Nos,, 0 
Bulletins, 1 Report and 8 Pamphlets, received from 50 Societies, 
dm., were laid upon the table. 


23 
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NOTES AND EXHIBITS. 

Mr. ITedlcy shewed examples of the rare Carner-Trochus 
{Xenophora) dredged off the coast of Now Zealand by Captain 
Ballons of the Government steamer “ Hinetuoa.” 

Mr. David G. Stead exhibited and recorded us an addition to 
the fish-fauna of New South Wales, a specimen of the remarkable 
fish known as the “ Moorish Idol,” Zanclus cornntu% (Linn.). This 
fish is looked upon as a tropical species; and its occurrence on 
this coast so far south as Botany Bay (where the example 
exhibited was obtained) is, therefore, of some interest. 

Mr. Cambage exhibited herbarium specimens, timber, bark, oil 
and seedling plants in illustration of his paper describing a new 
species of Eucalyptus (E. parvifolia). 

Mr. Rainbow sent, for exhibition, a living and also a preserved 
example (2) of an aquatic spider, Dolomtdett facelus , L.K., from 
Duck Creek, near Clyde. This exceedingly pretty spider is chiefly 
interesting from the fact that it lives under water. It constructs 
an irregular web amongst weeds or stones in stagnant or sluggish 
waters. The body of the animal is densely clothed with “down ” 
which not only enables it to collect sufficient air, so that it may 
remain submerged for hours, but also keeps the body dry. It 
cannot dive like the “diving-bell” spider of Europe, but when 
it descends below the surface-film it has to pull itself under by 
grasping stems or leaves of plants. When disturbed, it comes to 
the surface of the water, over which it skates rapidly in quest of 
a place of safety. The species was described and figured by 
Koch in “ Die Arachniden Australiens *' (B. ii., p. 869, T. Ixxiv., 
figs 6-6). The figures are indifferent, the legs being shown far 
too long and tapering; the head too sharply truncated in front; 
and the colour-pattern ill defined. The species has a wide range, 
from Rockhampton to Sydney; it also occurs in New Zealand and 
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upon the island of Upolu. The spirit specimen was an immature 
female. It fell a victim to the cannibalism of the living example. 

Mr. Sloane exhibited a collection of Cieindelids in illustration 
of his paper; and he gave a summary of the views of Dr. W, Horn 
on the geographical distribution of the Cicindelidw, as enunciated 
in his important contribution to Wytsman’s “Genera lnsectorum” 
<1908). 

Dr. Stokes showed some caddis-worms and their cases; the 
former are apt to be a nuisance in cement-lined water-channels, 
because of their propensity for collecting grains of sand, to be 
utilised in the construction of their cases, should the cement 
become sufficiently softened. 
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STUDIES ON TUNICATA. 

No. I. 

By H. Leighton Kkstkvkn, B.Sc., Junior Demonstrator in 
Physiology, Sydney University; Lecturer in Physiology, 
Technical College, Sydney. 

(From the Physiological Laboratory of the University of Sydney.) 
(Plates xxv.-xxvii.). 

Introduction. —In the series of papers hereby commenced, I 
hope from time to time to contribute to our knowledge of the 
Australian Tunicate fauna. 

Thanks to the oxcellent work of Professor Herd man, the 
student of Australian Tunicata is very fortunately situated. In 
his (i Catalogue of the Tunicata in the Australian Museum/' 
Professor Herd man gave a classified list, with bibliographical 
references, of all the species recorded from the Australian coasts. 
That list is a guide to past work, and such a guide is invaluable. 

Of the one hundred and eighty-Jhree species recorded, the 
greater number have been well and adequately described; there 
still remain unattached names, notably those of QuoyandGaimard, 
and of Stimpson. 

' In these papers it is my purpose to record the recognition of 
these poorly described species as opportunity offers, to note 
extensions of ranges of those better known, to describe any new 
forms that may occur to me, and to record any other observations 
that may be of interest to the general subject. 

For the guidance of collectors who may be willing to assist me 
with material, I may say that I should like the specimens to be 
placed in 5 % formoi (2 % formaldehyde) in sea-water^ directly 
collected, and after two or three days to be transferred to 50 %, 
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alcohol. Simple ascidians with tough tests should be carefully 
«lit open distal to the siphonal apertures. Precise information 
as to habitat and degree of rarity or otherwise should, whenever 
possible, be made available; it is often by such information, as 
much as by the characters of \he animal, that one is enabled to 
identify the meagrely described species, c/!, Ciona intestinalis 
var. sydneienais, and C. intestinalu var. diaphanea , below. 

Genua Silneioidbs, gen.nov. 

Colony formed of a number of shortly pedunculated lobes, 
arising from a flattened base. 

Systems irregular, simple, one, two or three to a lobe. 

Aacidiozooide elongated and distinctly divided into regions, 
marked constriction between abdomen and postabdomen, oral 
apertures six-Jobed, atrial simple, not provided with a languet. 

Teat soft cartilaginous, but tough and membranous. 

Branchial sac very well developed, long and narrow. 

Alimentary canal long, forming an open loop; stomach thick, 
smooth. 

Postabdomen fairly long, torpedo-shaped. 

Beproductive organs ; testes in the postabdomen; ovary in the 
atrial chamber. 

Type : S. tamaramm Rostov on (infra). 

The form for which this genus is proposed, differs from other 
Ascidians in the situations of the two gonads; since this character 
is described in detail in the specific description, it need not be 
further referred to here. 

Disregarding, for the present, the character of the genitalia, 
the following points of similarity and dissimilarity to members 
of other genera are worthy of notice. 

Sidneioides may be said to combine the characters of Sidnyum 
and Polyclinumi in general features it closely resembles both, 
differing from the former and resembling the latter in haviugthe 
wall of the stomach smooth; and resembling the former and 
differing from the latter in the absence of an atrial languet. 

I propose to regard the novelty as a member of the Polyolin t das, 
intermediate between Polyclinum and Sidnyum . 

24 
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If, as Herdman* has suggested, Aurantinm is a group of 
insufficient importance to warrant its separation from Polyclinum , 
then it is only necessary to modify his dichotomous key(/.c.,p.616) 
to the genera of the Polycunid*® as indicated below, to make a 
place for the new genus. 

„ (Both gonads in the postabdomen. Polyclinum. 

0 \Ovary in the atrial cavity, testes in the postabdomen. Sidmioidet, 

SlONEIOIDES TAMA RAM,®, Kp.nov. 

(Plates xxv M fig.9; xxvi., tigs.1-6). 

External appearance .—The colony consists of many separate, 
shortly pedunculated lobes closely packed together to form a bun- 
shaped, or hemispherical ascidiarium. The peduncles of the 
individual lobes are all united to a flat basal, stolonial expansion 
which, in turn, is attached to a substratum of rock and 
barnacles This stolonial basis is only about one-half the 
diameter of the colony, so that the lobes radiate as from a com- 
mou centre. The colour of the ascidiarium is dull grey, due to 
the presence of small, densely packed, incrusting sand-grains 
imbedded on the surface of the test. The distal surface of each 
lobe is flat, and bears round its edge a slightly prominent ridge, 
and towards its centre, one, two or three fairly prominent papillae, 
the orifices of as many cloacal chambers. The largest colony of 
normal growth had a maximum length of 40 mm., and diameter 
of 60 mm. (Plate xxvi., figs. 5-6). The ascidiarium above described 
is such as grows on a flat surface; those growing in confined rock 
crevices adapt themselves to the irregularities of their situation 
and assume very various shapes. 

The ascidiozooiih (Plate *xv., fig.9) are all arranged vertical 
to the free surface, and, therefore, like the lobes, radiate as from 
a centre; they present the tripartite division of the body charac¬ 
teristic of the family. The total length varies from 17-23 
millimetres. The relative proportions of thorax to abdomen to 
postabdomeu are approximately 13:9:9. The diameter of the 

» _ 

* Herdman v .Tourn, Linn* Soo. xxii,, 1801, p.GI8. 
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thorax is fairly constantly 2*5 mm., that of the abdomen half of 
this, and of the postabdomen a little more than half this again. 
The length of the postabdomen is variable. In preserved speci¬ 
mens the six-lobed oral siphon (Ph xxv., fig.9) is found to be 
well, though riot deeply retracted; the simple atrial aperture, 
nearly level with the oral, is probably much nearer its normal 
position. The vascular appendages are simple tubular unbranched 
structures. 

The common doacal chambers are small and flattened in the 
plane of the surface of the colony. From each chamber a variable 
number of tubular diverticula extend between the ascidiozooids to 
their respective atrial siphons. Those to the nearest individuals 
take a nearly straight course; to those more distant the tubules 
radiate out parallel and close to the surface of the test, and then 
dip directly down to their destination. These tubules, though 
composed of test, lined by an epithelium, are not merely excavated 
in the test, but lie more or less free and often come away attached 
to the siphon (see fig.9). 

Systems, though undoubtedly present, are so variable as to be 
undefinable; there were apparently ten individuals in one system 
counted. 

The test, owing to its strengthening of sand-grains, is firmer 
on the surface than within; in consistency it is intermediate 
between cartilaginous and gelatinous; and, owing to the close 
packing of the ascidiozooids, which reduces the test to a minimum, 
it may be aptly described as membranous. The cells are very 
numerous, and of two kinds. The more numerous form (Plate 
xxvi., fig,3) has an approximately oval shape rendered irregular 
by the expanded bases of extremely fine dendritic processes of 
great length, given off from both ends. These processes are very 
occasionally seen after staining with eosin, but, on using Van 
Gisson’s picro-aoid fuchsin, they show up very distinctly, and by 
a sufficiently high magnification the test is shown to be pervaded 
with these processes; their tenuity is of about the same order as 
that of white fibres of mammalian areolar tissue. Cells of the 
•eoond form are of the usual spindle type; a few of the normal 
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stellate type are also present, but these are rare. Bladder and 
pigment cells are absent. Vessels also are absent; their function 
is probably subserved to some extent by the lacunae in which the 
spindle cells lie; one quite often sees the cells arranged in linear 
series, apparently in actual contiguity, in which case their lacunle 
must be continuous. 

The mantle is fairly strong; retractor muscle-hands only are 
present, and these are all evanescent before reaching the posterior 
end of the thorax. A sphincter musculature is present round 
both siphons. 

The branchial sac (Plate xxv., fig.9) is remarkably long and 
narrow. There are eleven to thirteen rows of about twelve, long, 
round-ended stigmata on each side. The ciliated border cells 
present each a convex edge, so that the margin of the stigmata is 
undulating. The transverse bars are wide and not provided with 
membranes on the branchial aspect. 

The endoetyle is simple and straight. 

The dorsal lamina is represented by langueta equal in number 
to the transverse bars (PI.xxvL, fig.4). 

The tentacles are about eight in number, simple, filiform, fairly 
long and relatively stout. 

The dorsal tubercle is of circular form, apparently with a simple 
aperture. 

Alimentary canal (PI. xxv., fig.9).—The (esophageal aperture 
forms the greater part of the posterior boundary of the pharynx. 
The msophagus is thin-walled and short; it curves inwards and 
junctions with the oval thick-walled stomach on its inner aspect, 
beyond its anterior end. The wall of the stomach is neither 
folded nor irregularly thickened, The gut presents three distinct 
segments. The first, which may be regarded as the small intestine, 
is a short segment, with thin, somewhat folded walls, which pass 
backwards from the posterior end of the stomach. Following 
this is the thicker-walled large intestine, a somewhat longer, 
markedly stouter segment with quite smooth walls, which forms 
the posterior boundary of the abdomen, curving across from the 
ventral to the dorsal aide and somewhat to the right. Defined 
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from the intestine by a constriction is the rectum, which extends 
straight up to the right of and dorsal to the rest of the canal, 
and opens in the peribranehial cavity about one-third of the way 
up the thorax. The small anal aperture is situated at the base 
of a four-lobed funnel-like expansion (PI.xxvi., fig.4). 

Reproductive organs .—The testes are placed in the postabdomen. 
The spermatic vesicles are arranged in grape-like clusters, and 
from each lobe there passes a vas efferent The vas deferens is 
situated on the ventral side of the postabdomen; it curves across 
to the opposite side along the distal edge of the large intestine, 
and thence it runs parallel to the rectum to terminate nearly 
on a level with the anus (Plate xxvi., fig. 4). The ovary is 
situated in the peribranehial cavity, on a level with about the 
middle of the thoracic portion of the rectum (PI. xxv., fig. 9; 
PI, xxvi., fig.4). The peculiarity of this situation caused some 
■doubts as to the correctness of the observation; the specimen figured 
•was, therefore, imbedded and sectioned; the evidence of the sections 
conclusively settles all doubt. A representation of a section of the 
ovary is shown on Plate xxvi., fig. 1. This particular ovary con¬ 
tains five ova 'of large size, two of which may bo described as 
ripe, the others being somewhat smaller. The germinating 
epithelium is confined to the anterior wall, and here alone are 
ova of small size seen; the rest of the wall of the ovary is lined 
by a low cubical epithelium. The ova of largest size are invested 
by the flattened 11 test-cells,” some of which may be seen within 
the peripheral portion of the ovum. The half-grown ovum is 
apparently invested by three or four layers of low cubical cells; 
besides this envelope of test-cells the half-grown ova are separated, 
one from the other, by trabecul© of low epithelioid cells on a 
thin connective tissue basis, each, however, lying free in a cavity 
larger than itself. The stroma surrounding the youngest ova 
invests them closely. No oviduct is to be seen, the ripe ova being 
Apparently set free by the rupture of the wall of the ovary. 

It is of interest to note that the species is probably self- 
fertilising* Ova in all stages are present in the ovary, embryos 
in several stages of development in the peribranehial cavity 
25 
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(PI. xxvi. fig,2), and mature spermatozoa obliterate the lumen of 
the van deferens. 

An incubatory pouch is not present; the embryos are hatched 
in the peribranchial cavity. 

Budding is apparently postabdominal; blind vascular diverti¬ 
cula of various lengths are present at the distal end of the post- 
abdomina of many individuals examined. 

Type to he presented to the Australian Museum. 

Hah.: Tamarama Bay, Sydney, New South Wales (H.L.K.). 
Tamarama is a small sandy bay on the ocean coast, about four 
miles from Syduey, Upwards of a dozen colonies of various sizes 
and shapes were seen attached to the sheltered sides of rocks 
near low-water murk, on two occasions during January, 1909. 

ClONA INTB8TINALIS, Var. SYDNBIEN818 HtimpSOIl. 

(Plate xxvii., figs.13-19). 

Ascidia m/dneiamis Stiuipson, Proe. Acad. Nat. Sci. Phila¬ 
delphia, vii.,' 1855, p. 387. 

Giona intwtinali* 0) Linnfc, Hardman, Cat. Tunicata Aust, 
Mus. 1899, p. 9. 

Except Cynthia prcuputialis Heller, and Boltenia pachyderma- 
tina Herd man, this variety of the 4< common European species” 
is the most abundant ascidian in the littoral zone of Port Jackson* 
Broken Bay, or Port Hacking; and, on dredging almost anywhere 
in Port Jackson, it conies up in great abundance, attached to 
seaweeds and stones, 

Owing to the brevity of his descriptions, the recognition of 
Stimpeon's species must always remain a matter of some doubt. 
In the present case, however, the peculiar test and description of 
habitat allow the local student to speak with confidence,, 
Bfcimpson described six simple ascidians from Port Jackson; of 
these one alone is described as having a u thin often translucent 
test. 1 ’ That one is A . ttydmienst#, the description of which 
applies equally well to three Port Jackson ascidians, viz., Giona 
intestindlis (?) Linn£ (Herd man), Ascidut incerta Herd man, and 



BY H. LEIGHTON KR8TEVEN. 


283 


Ay piriformis Herdman. It is described as being “gregarious, 
several specimens growing * together in one mass and it was 
“found near low-water mark, among rocks fi in Fort Jackson. 
Such is the common habit and habitat of the species here 
associated with the name. That Stimpson collected in a locality 
affected by tbis form, is proven for us by the fact that the Holo- 
thurian, Synapta dolabriferay whioh he described at the same 
time, is very constantly found in similar situations. Finally, the 
other two species to which his description might apply are rare, 
this one is extremely common, and StimpMon’s stay in Sydney 
was of very short duration. 

The differences between var. sydmiensis and the typical form 
have already been noted by Herdman (loc. cit*). I incline to the 
view that our form should rank as a distinct species, but my 
European material does not permit me to make satisfactory com¬ 
parisons; for that reason I append a description of the form, and 
content myself with drawing attention to the name which is to 
be applied, if that view prove correct. 

External appearance .—The shape is elongate-ovate, somewhat 
Battened from left to right, roundly truncate posteriorly, tapering 
anteriorly to the siphons. The atrial siphon, when both 
are fully extended, is somewhat shorter, and is placed a little 
further back than the branchial, In preserved specimens both 
siphons are usually retracted to such an extent that the anterior 
■end is abruptly truncate. In the body taken from the test 
(FJ. xxvii., figs. 13, 15, 16), the atrial siphon may appear the 
longer, the branchial ?'being much more strongly retracted. 
.Specimens from a sandy bottom are attached by the posterior 
end only, usually several together; and in such cases the tests are 
-quite commonly completely fused. Specimens on the rocks may 
be attached by the posterior end only, or along the length of the 
<lo(W side; the attachment is usually strengthened by the 
-development of root-like processes of the teat. The size and pro¬ 
portions are extremely variable. A large specimen will measure 
as much as 10 centimetres in length, with a maximum diameter 
of 3 3 centimetres. The largest specimens are those obtained 
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with the dredge; they are always more flaccid than those from the 
tidal zone, and * the body within the test is disproportionately 
small* The branchial aperture is eight-lobed, the atrial six-lobed, 
both very prominent in living specimens but completely retractile. 
The siphonal lobes are all ornamented towards their base with a 
small bright rod spot. The colour of living specimens is light flea- 
green, preserved specimens are yellowish or grey. 

The test is moderately thick, but transparent. The external 
layer is firm and tough, the innermost layers so gelatinous, 
as to be almost viscid. Test cells are of the typical stellate 
variety; their processes are small and few, so that they appear 
round or oval at first sight. 

The mantle anteriorly is strong, muscular, and perfectly trans¬ 
lucent. The opacity of the anterior end is not pronounced in 
living specimens; it is due to the abundance of muscular tissue 
which, in preserved specimens, being contracted, intensifies the 
opacity by puckering the mantle. The longitudinal muscle 
bands are external to the transverse; each arises by two thin cords 
from the adjacent sides of contiguous siphonal lobes (PI. xxvii. 
fig. 13) on the branchial siphon. At the base of the atrial siphon 
these bands divide and, coursing across the left and right towards 
the ventral side and posteriorwards, broaden out and become 
evanescent before the posterior end is reached. The dorsal side 
and posterior end of the mantle bear transverse muscle-fibres 
only. 

The branchial sae is delicate; its vessels of attachment, though 
fine, are stronger than the sac itself. There are no folds present. 
The transverse vessels are alternately large and small; the internal 
longitudinal vessels are about equal to the larger transverse in 
size. The meshes are broader than long, and with great constancy 
contain each seven stigmata. The internal longitudinal vessels 
bear opposite each transverse a large spatulate papilla, and along 
the larger trausverse bars there extends a very delicate membrane. 
There are occasionally fine transverse bara between those already 
described; no papillw are present at their intersection with th» 
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longitudinal vessels. The interstigmatic vessels are finer than 
the stigmata (Plate xxvii,, fig, 19). 

The mdostyle is very conspicuous; its course is very serpentine, 
the loops being deeper than broad. 

The dorsal lamina (Pl.xxvii,, fig. 18) is represented by numerous 
long languets. 

The dorsal tubercle is small, obtuse cordate, with the ends 
turned in (PI. xxvii., fig.14). 

The tentacles are very numerous, varying slightly in length, but 
without regularity. 

The genital gland is situated in the intestinal loop; the vas 
deferens is a conspicuous object of light salmon-pink colour, 
attached to the rectum along its inner side. At its termination, 
just below the anus, there is a brilliant vermilion swelling. 

The alimentary canal .—The (esophagus opens from the 
branchial sac Jar back, almost at its posterior end, and is quito 
a short tube. The stomach is oval in shape, placed at the extreme 
posterior end of the body. The gut immediately beyond the 
stomach curves sharply forward and slightly dorsalwards; one- 
third of the way up the body it again bends sharply, ventralwards 
and back to the posterior end; once more it turns forward, and, 
passing up the dorsal side, reaches to the base of the atrial siphon 
(PI. xxvii., fig.17). 

The specimens, from which this description is drawn, will be 
presented to the Australian Museum. 

Ciona intkstinalis var. diaphanea, Quoy & Gaimard. 

Ascidia diaphanea Quoy Gaimard, Voy. de F Astrolabe, Zooi. 
iii., 1835, p.612, pi.91, figs. 10-11. 

During April, 1903, the late Mr. Alexander Morton sent me 
a small collection of Tunicata dredged in Hobart Harbour. The 
most abundant species in the collection is that which I propose 
to associate with the above name. Besides this form, there is 
another with a'diaphanous test, Corella valentines (infra). The 
identification, it must be admitted, is very doubtful; it rests on 
the facts that A . diaphanea was obtained in large numbers from 
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moderate depths near Hobart Town, and had eight-lobed aper¬ 
tures, the lobes being each ornamented with a red spot, Quoy 
& Gaimard’s figure depicts neither of these forms, nor has either 
of them the branchial aperture at one end and the atrial close to 
the other, making a right angle with the former. The form which 
I associate with the name is abundant, as described, has eight 
lobes to the branchial and six to the atrial aperture, the lobes 
being ornamented with pink spots. Gorella valentinas has seven 
lobes to the branchial and five to the atrial aperture; pigment 
spots are present between the lobes, not on them. 

One is fairly safe to conclude that the French writers had one 
of these species, since they are both common in the locality 
whence theirs came; the probability is that they had both, so 
that, notwithstanding the discrepancies, one may confidently apply 
this name to one of them. 1 have selected the Giona on the 
character of the branchial aperture, and the fact that it is more 
common than the Gorella . 

This variety differs from var. sydneiensis in the following 
characters. 

Th& branchial sac has not the same regularity, the finer trans¬ 
verse bars varying in diameter; usually they are much wider than 
in the Port Jacksoh form, so that the stigmata are relatively 
ahorter and wider. There are about eight stigmata to a mesh. 
The dorsal tubercle has the arms curved rather more inwards. 
Apart from these features, no difference can b© detected; the 
characters of the branchial sacs, however, are constant in both 
forms and will usually serve to distinguish them. 

Portion of the material which I have studied will be presented 
to the Australian Museum. 

CORELT.A VALENTINE, Sp.nOV. 

(Plates xxv\, figs.6-8; xxvl, fig.9; xxvii., figs.610). 

External appearance( PI.xxvii,, figs.9-10)—Owing to the softness 
of the test, all the specimens are more or less distorted; apparently 
they were of ovoid shape, the long axis being dorsi-venfcrah Both 
siphons are anteriorly situated nearer to the ventral than to the 
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dorsal edge; the posterior end is flattened and was attached to a 
plank. Both siphons are well developed; the branchial is the 
larger. The branchial siphon is seven-lobed, and between the 
bases of the lobes are seven shorty brown lines. The atrial siphon 
is five-Iobed. 

The tent is cartilaginous, thin and transparent, tinged green and 
yellow, The body within is clearly visible through the test. 
Test-cells are numerous; stellate (rare) and fusiform types are 
present. Bladder cells are present in fair abundance, but vessels 
and pigmented cells are absent. 

The mantle is delicate, translucent, and does not adhere to the 
test except in the siphons. There is an irregular network of 
muscle-bands on the left side and anteriorly between the siphons. 

The branchial sac (Pis. xxv. ? figs. 7-8; xxvi., fig. 9) is fairly 
strong and quite devoid of folds. Its general appearance is well 
shown in the microphotograpli (PI. xxvi., fig.9); the details are 
complex. The transverse vessels given off from the ventral 
sinus branch and anastomose to form a complex network 
* (PL xxv, fig.7); all these are in one plane on the outer 
side of the sac. The interstigma tic vessels are spirally coiled, 
and the vortices are conical, their apices directed inwards. 
In a plane just above, within, that of these apices there is another 
reticulation of vessels, all of finer calibre than those of the outer 
network. The most regularly arranged members of this inner 
reticulum are transverse vessels, usually, though not constantly, 
equidistant. These inner transverse vessels are not arranged in 
any constant relation to the vortices; sometimes (PI.xxv., fig, 8) 
they pass on either side, at others across the centre of the vortex. 
The fine irregular vessels given off from these pass to the interstig- 
m&tic vessels or anastomose among themselves. The internal 
longitudinal vessels are quite regular in their arrangement, and 
are related to the inner transverse vessels exactly as depicted in 
the figure (Plate xxv., fig.8). The meshes of the outer reticulum- 
may contain two, three, or even four vortices, usually only one. 

The endostyle, commencing beyond the oesophageal aperture, 
sweeps round the sac without undulations. The ciroummsophageal 
hands have an even curve. 
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The dorsal lamina (PL xxv., fig 6) is represented by a series of 
fairly stout languets placed rather far apart 

The dorsal tubercle (PL xxv., fig.6) is circular; the aperture is 
curved so as to include a cordate area; the arjns are sharply 
turned back but do not extend beyond the area. 

The tentacles (PL xxv., fig.6) are very numerous (about sixty), 
fine filiform processes fringing the branchial aperture, not long 
enough to meet across it. 

The genital gland is situated in the intestinal loop, and, with 
the stomach and intestine, makes a compact visceral mass. 

The alimentary canal. —The oesophageal aperture is situated at 
the postero-dorsal end of the sac (PL xxvii,, fig. 6). The oeso¬ 
phagus is abort, slender and very delicate; it leads into the wide 
flattened stomach. The wall of the stomach is thrown into 
irregular longitudinal ridges. The intestine and rectum are not 
defined, one from the other. The stomach and intestine lie 
posterior to the branchial sac, slightly to the right; the intestine 
is on the left hand side of the stomach. The rectum passes up 
nearly to the base of the atrial siphon along the dorsal edge of 
the body (see figs.6-7, Plate xxvii,). 

Mab> —Hobart Harbour; 5 fathoms (A. Morton). 

Types to be presented to the Australian Museum. # 

This is apparently a fairly common species; there are altogether 
nineteen specimens in the collection, mostly in clusters of two to 
four; there is also one cluster made up of four specimens of this 
species, and three of Dendrodoa grey aria Keateveu {infra). .Since 
all the specimens have been squashed and distorted, it is not 
possible to give accurate measurements; a fairly typical example 
which was carefully distended gave the following dimensions. 
Length exclusive of siphons 2, breadth (dorsO'Ventral) 2-5, thick¬ 
ness (lateral) 1*5 cm. 

The novdty is distinguished from the other members of its 
genus by the lobation of the siphons, and the situation 'of the 
viscera. Since both these characters necessitate a modification 
of the generic description, the question, arose as to whdfter it 
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might not be preferable to propose a new genus. In view of the 
fact that the number of siphonal lobes may vary within other 
genera (cf. Aecidia decomplex Sluiter) I have thought it better to 
adopt the presept course. x 

This species is named for my wife. 

MotGOLA MORTOXI, Bp.nOV. 

(Plates xxv., figs.4 5; xxvi., ftg.8; xxvii., figs.ll-12). 

External appearance (PI. xxv., fig. 5).—The shape is roughly 
ovoid. Length 23, breadth (dorso*ventral) 27, thickness (lateral) 
17*5 mm. The anterior surface is domed, its even surface being 
broken by the prominences on which the apertures are situated, 
and by a ridge between these. The left side and the two ends 
are evenly convex, the right side is flattened; it was attached to 
a plank by this side. The colour is a dark grey passing into 
•dusky tan in the neighbourhood of the siphons, and bn the ridge 
between them. The branchial aperture is six-, the atrial four* 
lobed. 

The Uit is moderately thin but comparatively opaque, and 
leathery; on the inner side it is white and has a satin sheen. 
The external surface is devoid of processes and sand-grains, and, 
but for very small closely placed pustules on the siphonal areas, 
is smooth or only slightly wrinkled. Test-cells are very numerous; 
they are of elongate-fusiform shape. Around the widely separated 
vessels are clustered cells of irregular shape# which are possibly 
phagocytes. The ectoderm adheres to the test, end comes away 
in .patches attached to its inner side. Peculiar oeU-ciusters, 
resembling solid morula embryos, are also present in the test. 

The mantle is strong and opaque, its opacity being largely due 
to the presence of a black pigment. Muscle-fibres are present in 
.abundance arranged quite irregularly, no definite bands being 
formed. The alimentary canal and gonads are deeply imbedded 
In the mantle, and therefore visible through it (Pi xxvii, fig. 11). 

The Iframkial sac (PI. xxvi., fig.8) bears seven strong folds 

MtheXfcfe, whose relation to andosiyle, dorsal lafftina, and the 
' ffpp apertures, is shown diagmmmatically by fig. 1% Bbxx Tim 
,<26 
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irregularity of the transverse and interstigraatic vessels makes it? 
difficult to describe the mantle in detail. Each fold bears four 
or five internal longitudinal vessels, and there are either three or* 
four in the interspaces; these latter are fin6r than those on the 
folds, and are close together beneath the folds; in the preparation 
photographed (PI.xxvi,, fig.S) they have been brought into view 
by cutting away a fold. The arrangement of transverse and 
interstigmatid vessels is almost regular and rectangular on the* 
folds, but is very irregular in the interspaces; true vortices are- 
rare; only one is shown in the micro photograph at the top. 

The endostyle extends from the dorsal end of the sac to the 
ciroumcesophageal bands without undulation. The circumceso^ 
phdgeal bands have a very undulatory coarse (Pl.xxv., fig.4). 

The dorsal lamirta (Pl.xxv., fig.4) to a simple membrane, not- 
ribbed or toothed. Owing to the approximation of : oesophageal 
and branchial apertures, the lamina is short; apparently It does^ 
not extend beyond the former aperture dorsally. 

The dorsal tubercle (PL xxv,, fig.4) is somewhat rhomboid ft* 
dutline, with well rounded corners. The aperture upon it is 
sigmoid, each arm ending against an oval opaque-white areaJ 
The lips of the aperture are opaque-white, due to the closely 
packed cilliafced ceils lining it; and the two areas at the ends of 
the arms-are apparently ovoid chambers^ probably similarly! 
lined. - 

The tentacles are about sixteen or twenty in number, they are 1 
arched over and completely close the branchial aperture. Bad# 
tentacle consists of a stout tapering rachis about 3 "milli-l 
metres long, and 0 3 of a millimetre broad at its baity 
bearing on either side a series of pinnae, wbioh in turn bear 
pinnules; the pinnae of the base are scarcely longer than those of 
the apex; their pinnulee jnay bear secondary pinnules. Tb*> 
length of the central rachis varies slightly, but without regularity! 

Ifagenitedgiande areeituated on eithersideof the body; that* 
on the left side is in two portions, one of whiohis situated in 
reotalloop, other poeierior ^ the intestine (Pl. xxvif ;flg4})p 
The second-gland 14 situated in the middle of the bright s?de; # 
are attached to the ifiantle. ‘ 
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Alimentary canal.-*- The oesophageal aperture in situated 
anteriorly almost directly beneath the atrial siphon, and dose to 
the branchial aperture; from here the gut passes posteriorly and 
ventrally along the left side; sweeping round anteriorly again, it 
turns abruptly back on its course and returns to its starting 
point parallel and close to itself, so that the intestinal loop is very 
marrow. There are no macroscopic features indicating the various 
regions of the gut (Pl.xxvii., fig. 11). 

Eab .—Hobart Harbour, dredged 5*11 fathoms (A. Morton.) 

Type to be presented to the Australian Museum. 

The novelty is named for the late Mr. Alexander Morton, who 
collected and presented it to me. 

This Molgnla is of typie&l shape, but is atypical in the absence 
of sand ^grains and processes of the test, and also in being attached. 
The branchial sac, in its regularity on the folds and rarity of 
vortices, presents an intermediate condition towards Ascopera . 

Dendrodoa grbgaria, sp.nov, 

(Plates xxv., figs. 1-3; xxvi., fig.7; xxvii,, tigs. 1-5). 

Externalappearance .—The shape is extremely variable. Both 
apertures are anteriorly si tun ted, on more or less prominent 
pustulose areas; both are four-lobed. The most prevalent form 
is that repsesented in outline by figure 3, Plate xxvii., roughly 
v pyramidal, the apex being the branchial siphon; on the other 
hand that contour may be turned upside down, as it were, as 
represented by figure 4; other individuals are roughly quad- 
rangular.^fig. 1) or globular. The colour is dull grey in exposed 
parts, dusky tan round and between*the siphons; and in specimens 
growing in dusters, the contiguous portions are silvery white. 
The resemblance between this species and Molgula mort&ni is 
very close, the latter differing only in being more globuiar. 

The test, in macroscopic features, resembles that of if. mortoni, 
differing only to being a little thicker. Test-cells are very 
j^meeifnnH ovoid and fhsiforn, the former much the more abun¬ 
dant; stellate cells are not present. Phagocytes^) are also 
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humorous, spherical or spherical-crenated without vacuoles, or 
irregularly distended by vacuoles. The ectoderm adheres closely 
to the test, and a thin strip taken at random from the inside 
always bears several patches. The phagocytes (?) take a darker 
stain than the squames of the epithelium, and may be clearly seen . 
among them, as well as throughout the test. Large bladder-cells 
are present, and some of these certainly have the appearance of 
being filled with smaller cells. Typical vessels are not well 
developed, and one of the preparations made shows the presence 
of peculiar branched vessels of small lumina, and lined by Irgh 
columnar epithelium. 

The mantle is strong and semitransparent; it adheres very 
closely to the test. Fine retractor bands are developed round 
both siphons (Pl.xxvii., fig.l), and muscle-fibres are matted 
throughout the whole mantle. 

The branchial sac (PI. xxvi,, fig.7) is weak though fairly thick, 
and is difficult to detach from the mantle intact. There are four * 
strong folds on either side; their relation to endostyle, dorsal 
lamina and the two apertures is shown diagrammatically in 
fig. 5, Plate xxvii. The rear ethree internal longitudinal vessels 
in the interspaces, four on the sides and one on the crest of each 
fold. Transverse vessels are of very various sizes (PI. xxvi., fig.7) 
and irregular arrangement. Where most regularly arranged* 
three sizes can be recognised; between each pair of the largest* 
are three of medium size, and alternating with them are those 
of the smallest size. In places these last are represented by 
anastomoses of the interatigmatic vessels, rather than by definite 
vessels, and in other places are not developed at all. Occasionally 
the interstigmatic vessels are very much enlarged; such enlarged 
vessels may extend across three or four meshes. Fine membranes 
are present along a few of the transverse vessels. There ore 
about twelve stigmata to a mesh near the base of the folds, and 
about six on either side of the orest On either side of th* 
endostyle the meshes are very broad and contain upwards of 
twenty-five stigmata. The interstigmatic vessels are ratherfiner 
than the stigmat*. 
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The endoeiyU extends from just dorsal to the ossophageal 
aperture, round the sac without undulation to near the circum? 
ossophageal bands, where it presents a deep double loop (FI. xxvii., 
fig.5). The oiroumossophageal>bands have an even curve without 
undulations. 

The doreal lamina is a plain undulating membrane, devoid of 
teeth and ribs. 

The dortal tubercle (PI. xxv., flg.3) is oval in outline, the longer 
axis being transverse. The aperture is curved so as to include a 
somewhat cordate area. The subneural gland is a pyriform body 
lying beneath the nerve. 

The tentacle* are numerous (PI. xxv., tig,3), simple filiform 
processes. Two grades of size are distinguishable; the larger are 
about twenty in number, those of smaller size about twice as 
numerous, Their arrangement is quite irregular, and intermediate 
sizes are present. 

The genital gland is in the form of a large number of small 
lobes attached to the mantle on the right side (PL xxvii., fig.l). 

The alimentary canal is divided into regions clearly recog¬ 
nisable from changes in colour or size, The situation of the 
various parts is shown in outline by figure 2, Plate xxvii. The 
oesophagus is a short slender tube, very delicate and of a dull 
grey colour; its lumen is triradiate in cross-section. The stomach 
(Pl. xxv., fig.2) is oval in shape, yellow in colour, and bears 
numerous oblique folds, which extend from a smooth area, along 
the centre of the left side, backwards and to the right side. 
The intestine is yellow in colour; and the rectum, which commences 
on the intestinal loop, is dark green. The intestinal loop is neither 
wide nor narrow, but intermediate. 

Hab ,—Hobart Harbour; 5 fathoms (A. Morton). 

2>. gregaria is apparently a common form; there are upwards 
of thirty specimens in the collection; they were attached by the 
posterior end; clumps of three or four are common, but there is 
Op tendency to fusion of the tests. 

Types to be presented to the Australian Museum. 

Dendrodoa gregaria is Apparently very like Styela radicoea 
Herdman, from which it differs in having no root-like processes 
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to the teat, and in the number of internal longitudinal vessels on 
fold and interspace in the ihantle, as well as in the character and 
situation of the gonads; that is, if the generic name applied by 
Herdman may be taken for a description of his species. 

Herdman* has expressed the opinion that Dendrodoa 11 should 
be merged in Stycla the present species, however, has the 
genital gland in the form characteristic of Polycarpa . If D . 
plandurta MacLeay, is to be regarded as a Styfoa, then D. grtgaria 
Kestv., must be placed in the genus Polycarpa . 

All of the Hobart material discussed in this paper was obtained 
by the late Mr. Morton, attached to a large wooden box raised 
from a depth of 5 fathoms. Since upwards of one hundred 
specimens were so obtained, the abundance of Tunicata in Hobart 
Harbour must be very great. 

In concluding, I wish to thank Professor Anderson Stuart, in 
whose laboratory this work has been done. 


EXPLANATION OP PLATES XXV.-XXVH, 
Abbrtviation& 

A., anus—Atr. Ap., atrial aperture—Br, Ap., branchial aperture—-D.L., 
dorsal lamina, or dorsal l&nguets—End., endoatyle—Emb., tailed larvw—- 
Fids., branchial folds—G., aubneural gland—Gon,, gonad—N.G., nerve 
ganglion—Oes,, oesophagus - Ov., ovary—II., r eotuiu ~ St., stomach—T., 
tubercular diverticulum of the cloacal chamber—VJ>., vaa deferens. 

The outlines in every case were obtained with camera lucida or reflecting 
prism. 

Plate xxv. 

Fig. 1. —Dtndrodoa gregaria Kestv.; seen from above. 

Fig. 2.— „ „ M stomach. 

Fig. 3.— „ „ „ dorsal tubercle and related parts. 

Fig.4 —Jfolgula moment Kestv.; dorsal tubercle and related parts, seen 
from above. 

Fig.fi.—Jfotyu/o mortoni Kestv.; complete specimen, seen fromabove. , 
lilg.fl .-«Cordla valentine* Kestv.; dorsal tubercle and related parte/ ^ 
Fig.7.— „ „ branchial waU, atrial aspect* 

Fig.A— „ „ ,i „ . branchial aspect; diagram* 

matte. / 

Fig.9 .—tMWMma Kestv.; a single xooid. 

, * Challenger Report, Tunicata, Pt. i. f p*14i f V 
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Plate xxvL 

Fig. 1 . — Sidneioide* tamaramat Kestv.; section of ovary. 
ffig.2.~- „ ,, „ anterior end of aooid. 

Fig. 8.— m ». m \ a test-cell. 

Fig.4.— „ *, „ portion of thorax. 

Fig. 6,— ,, ,, ,, colony from above. 

Fig.e.- ,i ft ,f portion of a colony, from the side, 

Fig.7 .—Dendrodaa grtgaria Kestv;; branchial wall. 

Fig.8.— MotgvXa morfoni Kestv,; branchial wall. 

Fig.9.-— Corella valentines Kestv.; branchial wall. 

Fig. I is reproduced from a drawing on a faint bromide print, from a 
microphotograph which, together with figs.5, 6, 7, 8 and 9, were taken lor 
me by Mr. Louis Schaeffer, of the Anatomy Department. 

Plate xxv ii. 

Fig.l .—Dendrodoa gregaria Kestv.; outline of body removed from the test, 

seen from the right. 

Fig.2.™ „ „ „ outline of body removed from the test, 

seen from the left. 

Fig.8.— „ ,, „ outline of complete speoimen. 

Fig.4.™ ,, ,, ,, outline of complete specimen. 

Fig,5.— „ ,, ,, half branchial sao, from within. 

Fig,0.— CoreUa valentines Kestv.; showing the situations of the parte seen 

in and through the branchial wall 

Fig.7. 1 — it i* >» removed A from the test, dorsal aspect., 

Flg.8.— „ ,, ,, body removed from the test, ventral aspect. 

„ Flg.$.— „ „ , ft complete specimen. 

Jhg.10,— „ „ „ complete specimen. 

Fig, 1 }.—MolgtUa mortoni Kestv.; body removed from the teBt, seen from the : 

left. 

Fig.12.— „ ,i ,* half branchial sac, seen from within. 

Fig.13.—Oicna intettinaUs Linn.,, var. tidneiensis Stimpson; anterior end of 
body removed from the test, seen from the left 
Ftg.t4.— Oiona mtettinali « Linn,, var. sidnekndt Stimpson; dorsal tubercle 
and relate^ parts. 

Fig. 15.—<7io*a bUestinaHs Linn., var. eidneiwit Stimpson; body removed, 
from the test, seen from the right, 

F^g.10,— bUestindHe Linn., var. sidneienm Stimpson; body removed 
from the test, seen from the left, 

W^n*^Oicm intedmaU* Linn,, var, tidmiensi* Stimpson; diagrammatic 
. outline showing situations of gonad, vas deferent and alimentary 

intestinal** Linn., var. eidneknd* Stimpson; dorsal languets. 
Ftg.19.—Oww inUdinaU* Linn., var. sfehmefUM Stimpson; branchial wall. 
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SECOND SUPPLEMENT TO THE “REVISION OF THE 
CICINDELtDJS OF AUSTRALIA.” 

By Thomas G. Sloanb. 

Genus Mbgagephala. 

Megacephala bostooki Castelnau. 

Attention may be directed to the fact that Dr. Walther Horn 
has recently authoritatively published the synonymy of M . 
txcisilatera SJoane, with M . bostocki Castelnau, after inspection 
of the type of Caatelnau’s species.* 

Mbgacbphala hopki Castelnau. 

This species has been confused with J/, scopnfart* Macl.,(which 
is considered by Dr. W. Horn to be a colour-variety of M . am* 
tralasict Hope) but is quite distinct. It differs from M. sc apularin 
Mad, by the basal part of pronotum, including the impressions 
on both sides, being smooth (not tuberculate or rugulose); elytra 
punctate, as usual in the genus (not in wavy lines as in M. 
australasice); puncturation of basal part stronger, &c. The 
yellow margin is broad at the apex and on the posterior part of 
the sides, but becomes narrow anteriorly, and does not reach the 
shoulder.f 

I am indebted to Dr, Walther Hall, of Berlin, for a specimen 
ticketed as 11 M . kopei Cast., sec. typm\ Nickol Bay.” I have not 
seen it in any Australian collection; and I have placed it in the 
Macleay Museum for reference. 

The position of if. kopei in the genus is next to M. amtralaeice 
Hope. 


* Deutsche Ent. Belt 1909, p.164. 

f Dr. W. Horn has given figures of the elytral pattern of if. hop** and 
if. scapularis in Wytaraan’s “ Genera Inseotorum 82 a Fascicule, Bubfam. 
CicindtiitUK, p.29. 
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Genus Distypsidera. 

DnrmrDRftA vomtans Macleay, tit, obscura, var. no v. 

In my “Revision” (These Proceedings, 1906, p.334), I placed 
under D . gruti Pascoe, as 41 Var.lA” a species of Dittypsidera 
from the neighbourhood of CaiVns. Subsequently I received, 
from Mr. F. P. Dodd, more specimens of this form, taken by him 
in the open forest country inland from Cairns (Mareeba and 
Mount Garnet). An examination of the specimens sent by Mr. 
Dodd shows that this form is actually more nearly allied to 2 >. 
volitan8 than to D. gruti. It must be considered probably to be 
a variety of D . volitans rather than a distinct species. I can 
differentiate it from D. volitam only by its wanting the whitish 
apical spots of the elytra. It may be differentiated from D> gruti 
by the pronotum less convex, more opaque, more closely and 
strongly transversely rugose, lateral borders more strongly 
developed; and by the elytral sculpture. In 2 ). gruti the 
posthumeral white stripe becomes wider backwards, and bears 
few, if any, punctures; and the sculpture between this stripe 
and the suture is undulate-plicate; in D. volitane and var. 
obtcura the posthumeral stripe, if present, does not become wider 
backwards, and its course is as coarsely punctate as the ac(joining 
parts of the elytra, the space between this stripe and the suture 
being ooarsely punctate, and hardly undulate-plicate. In 2). 
gfuti there is normally a juxta-soutellar white .spot, but in JP. 
volitane and var. obtcura the base is never maculate near the 
scutellura. The male of 2 ). volitant and var. obtcura differs from 
that of 2>. gruti by having the penis hooked at the apex. 
Length 12-14 mm. 

Genus Cioikdrla* 

In my “ Revision,” p.338,1 have said of the labrum; 41 In the 
Diatypeid era-like farm the sate sire marginal, a seta being found 
in every notch between the teeth.” This is erroneous; in the 
Citindtla tpurim of my M Revision ” the labrum bears only four 
tactile marginal tetm —the first in the deep notch on each side of 
the apex; the others, one on each side^jn the hindmost lateral 
27 
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notch. The position of these set® is shown in Mr. Lea’s figure 
of the labrum of C. tmuicollia Macl. (These Proceedings, 1906, 
PI. xxx., fig 105). 

Cicindela. scitula, n.sp. 

Lab rum short, with four submarginal tactile set®. Mentum 
with median tooth long, acute. Labial palpi slender, apical joint 
long. Prothorax encircled by a deep anterior impression; pro- 
notum convex, glabrous. Elytra convex, strongly and coarsely 
punctate. Proepisterna sparsely sefcigero-punctate near cox®; 
meso- and metepisterna, also ventral segments, glabrous. Posterior 
coxae with a fringe of white hair above declivity of outer side. 
Metepimera with a strong foveiform concavity. iEneous, pro¬ 
thorax greener than elytra; labrutn pale, infuscate on margin, 
setigerous punctures green at bottom; each elytron with two white 
lateral spots—the anterior very small, a little behind the middle 
of the length, at about one-fourth the breadth of elytron; the 
posterior a little behind outer angle of apical curve; head saneous- 
green, gulee blue; under thoracic parts metallic green, abdomen 
tending to chalybeous; femora metallic green with cupreous 
reflections towards apex; tarsi and tibi® (towards apex) blue. 

Head (2.15 mm. across eyes) with interocular part deeply 
concave, transversely rqgulose in middle, longitudinally striolate 
near eyes; eyes large, prominent. Labrum with anterior margin 
lightly advanced in middle (in front of the two inner submarginal 
set®), the prominent median pArt lightly bisinuate. Prothorax 
broader than long (1*5 x 1*7 mm.), shining; disc faintly rugulose; 
anterior margin lightly and roundly advanced in middle; anterior 
transverse impression very deep; posterior transverse impression 
deep, narrow near base; sides rounded between transverse impres¬ 
sions. Elytra oval, much wider than prothorax (4*7 x 2*5 mm.), 
convex; punoturation close and coarse; sutural apical mucro very 
short. Length 8, breadth 2*5 mm. 

Hob .—Northern Territory. A single specimen was given to 
me by Mr. 0. French, as coining from the Pin# Creek District, 
N.T. .** - 
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A very distinct species having the facies and punctate elytra 
of a member of the (7. fotmwoWtVgroup, but belonging to the Q. 
ntprtna-group by form of labrum; mesogternura, and roetasternum 
glabrous; labial palpi slender; median tooth of mentum long, <fcc, 

ClCINDBLA DARWIN I, n.Sp. 

Lab rum short, with four submarginal tactile set®. Mentum 
with median tooth long. Labial palpi slender, apical joint long. 
Prothorax and elytra subdepressed; pronotum glabrous. Elytra 
glabrous, apex in 9 excised, and with a strong sutural spine; in 
g not excised, and with short sutural mucro. Head, mesosternum 
and metasternum glabrous. Proepisterna sparsely beset wiih 
setigerous punctures. Posterior coxae with a fringe of white 
hair above declivity of outer side. Upper surface cupreous-green 
or bronze; elytra 3-maoulate on each side—an elongate narrow 
humeral lunule, a small median spot, and a narrow apical luqule 
yellowish; under surface shining, cupreous with coppery and 
greenish reflections; legs cupreous, tarsi purple; antenn® with 
four basal joints bronzy, other joints infuscate; labrum of a dirty 
yellowish colour; mandibles bronzy-green, yellowish near base, 
black at apex. 

Head (2*25 mm. across eyes) closely and decidedly shagreened, 
very lightly concave between eyes. Labrum short, with four 
submarginal punctures rising from greenish punctures (one near 
each outer angle, and two near one another in middle, as in C . 
mpnna Macl.); anterior margin in lightly arcuate, in J strongly 
advanced in middle, with a well marked tooth on each side of 
median prolongation, the distance between the teeth slightly 
greater than that between the inner submarginal set®. Prothorax 
•ubquadrate <1*75 x 2 mm ); disc depressed, strongly and closely 
shagreened, lightly transversely impressed anteriorly and pos¬ 
teriorly; sides lightly arcuate; posterior angles distant from basal 
margin—in <$ obtuse apd hardly marked, in $ obtuse but decidedly 
marked. Elytra aubdepreased (5 2 x 2*75 mm.), much wider at 
base than prpthorax; sides subparallel; apical ourve serrate* 
Length T< J 8 , breadfch 2*75 mm, 

tf«6.—Port Darwin <Dodd). Golfs. Sioane and Horn. 
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An isolated and very interesting species which I place 
in the C. nigrina-g roup.* It seems to indicate some ancient 
aifinity between the C, nigriua* and G. fetropramma-groupa 

The C • nigrina-group may be tabulated thus;— 

Form convex. Pronotum strongly transversely impressed anteriorly and 
posteriorly; disc convex, smooth (a little wrinkled). Elytra coarsely 
punctate. 

Colour dark bronze, elytra nigrescent. Elytra] puncfcuration formed by 
separate round pits becoming finer towards apex. Size 10 mm. 

C. nigrina Mftoleay. 

Elytra anemia. Elytral punoturation coarse, close, strong to apex. 

Size 8 sun.. C. 9dtula Sloane. 

Form depressed. Pronotum lightly transversely impressed anteriorly and 
posteriorly, surface coarsely shagreened. Elytra oiosely but not 
ooarsely punctate... C, darwini Sloane. 

ClCINDH|LA QUEENBLANDICA, n.ftp. 

§. Allied to C. tetragramma Boisduval, g. Oval, convex; ster¬ 
nal side-pieces and posterior coxae glabrous. Head and prothorax 
bronzy with green tints; elytra metallic green, with wide lateral 
and apical border, and two diacoidal plagse on posterior two-thirds 
lacteous; labrum and basal part of mandibles laoteous; meso- 
sternum, metasternum and basal ventral segments bronze with 
greenish reflections; proetemum (including epistema) metallic 
cupreous-bronze; palpi pallid, with apex ol apical joints dark 
metallic green; penultimate joint of labial palpi and base of 
maxilla with long white hair; antenna long, four basal joints 
metallic green with cupreous reflections, other joints infuecatoe; 
posterior coxa and abdomen fiery cupreous, four anterior coxa 
green with a white pilosity; trochanters testaceous; femora green 
(t e s ta ceous towards apex), with long white hairs on basal half; 
tibia and tarsi g ree n , four anterior tibia thickly hirsute towards 
apex, except on anterior side, posterior tibia sparsely setose. f 

Head wide (3*4 mm. across eyes), shagreened, longitudinally 
rugulose and lightly concave between eyes. Labrum with a 


*Or. W. Haro, of Berlin, inform ms that **<3 farwini is a typical 
member of the O. Mvic*ncta4*mo*a.$rovf>, ” Ttoe lads Malayan group is 
now recorded for the first time as having an Au s tr al i an representative. 
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transverse row of six submarginal punctures; anterior margin 
arcuate on each side, a small obtuse triangular prominence in 
middle. Prothorax roughly shagreened, depressed, broader than 
long (2*25 x 2*85 mm.), narrower at apex (2*15 mm.) than at base 
<2*75 mra, at posterior angles), constricted by an arched impres¬ 
sion near anterior margin; a light wide transverse impression 
near base; posterior angles obtuse, but distant from basal margin. 
Elytra oval (9x5 mm.), convex, punctate (the green part coarsely, 
the whitish parts finely punctate); humeral impression well 
marked, wide; apical curve roundly, widely, and lightly emarginate 
in middle; suture ending in a short mucro. Length 12*7, 
breadth 5mm, 

Hab. —Queensland, Cairns ( u A. Anderson, on sea-beach ”). 
Sent to me by Mr. A. M, Lea. 

The largest Australian species of the genus Oieindelay it is 
allied to C. alholineata Macl., and C. trivittata Macl.; from both 
of which (also from C. telragramma Boisd.) it differs by the 
pattern of the elytra; Jess prominent posterior angles of prothorax, 
Ac. 

Cioindbla hiastees i, Oasteluau. 

Mr. R P. Dodd sent me specimens of a Cicindela taken by him 
inland from Cairns (open forest country about Mareeba, Mount 
Garnet, Ac.) which has the elytral pattern of C . mastersi (though 
a little more reduced, and without any humeral white spot in 
either sex), It is conspecific with C. plebeia 81., and indicates 
that C. plebeia was described from a dark form, probably peculiar 
to the heavily timbered coastal districts of North Queensland. 

A Comparison of Mr. Dodd's inland specimens mentioned above, 
with C. eurvieollie SI., (a synonym of C. catoptriola Horn), from 
North-West Australia compels me to consider them conspecific, 
so that I have now no objection to urge against Dr. Horn's view, 
that this smaller tropical form is a variety of C, masterei.* I 
would, therefore, catalogue it as <7. masterd Castelnau, var. 
catoptriola Horn,=£\ plebeia Bloane. 


* <7/ These Proceedings, 1906, p.347. 
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THE HEXONE BASES OF EGG*WHITE. 


By JVM, Petrie, D.Sc., F.I.C., Linnkan Maclkay Frllow or 
the Society in Biochemistry; a tn> H. G. Chapman, 
M.D., B.S. 

{From the Physiological Laboratory of the University of Sydney). 

The separation of the hexone bases from the products of the 
hydrolysis of the proteins of egg-white dates from the 
work of Siegfried*, communicated by Drechself. In 1895* 
HedinJ separated 2*4 gm. arginin from 300 grn. Albumin 
aus Eiweiss (Grubler), a yield of 0 8%, In 1896, Hedin recog¬ 
nised )ysin§; and, a little later, histidin|| among the products of 
the dissociation of the same substance. 

In 1899 4 *Hausroannf determined the amount of diamino 
nitrogen in egg-albumin prepared by the method of Hofmeister. 
His hgure represents that portion qf nitrogen which is precipit* 
able by phosphotungstic acid after the ammonia has been removed 
by boiling with magnesia. The hydrolysis was earned out Mtfth 
boiling hydrochloric acid. Hausmann found 21*33% of the 


♦Ber.xsiv.,&418, 1891. 

+ Aroh. Anat. u. Phy*. t 8, 27i, 1801, 
t ZeU. physiol Ct»m„ xxl. t S. 168, 1896 6, 
§ Zsit. physiol Cham., xxi., 8. 302, 1896*6. 
ilZeit, physiol Chem., xxli,, 8. 191,1896*7. 
* Zeil physiol. Ohszn., xxyil* 8. 96,1899. 
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nitrogen precipitable under the conditions of the experiments 
This amounted to 3*31% of the weight of the egg-albumin. 
Kutscher*, who carried out similar determinations, found 27% of 
the nitrogen present as diamino nitrogen in. JSieralbumin free 
from globulin and ovomucoid? This represented 419% of the 
weight of the albumin. Osborne and Harriet found the basic, 
the diamino nitrogen to b© 3*3% of the weight of ovalbumin, 
and 4*16% of the weight of conalbumin, both prepared from hens’ 
eggs, Osborne, Leavenworth, and BrautlechtJ determined the 
quantities of the individual hexone bases arginin, histidin, and 
lysin in ovalbumin and cpnalbuinin. They state that the amount 
of nitrogen contained in these bases corresponds closely with that 
precipitated by phoapbotungatio acid. They therefore consider 
that determination of nitrogen precipitated by phoaphotungstic 
acid furnishes a valuable means for controlling the results of base 
determinations in proteins. 

Hugounenq and Galimardg found 2*5% lysin, 2*14%arginin, 
and no histidin in the ovalbumin of hen’s egg. 

Scope of investigation ,—The amounts of arginin, histidin, and 
lysin have been estimated in the products of the hydrolysis of. 
hen's egg-white. The whole egg-white, rather than any separated 
purified protein, has been employed since egg-white is used for 
experimental work in nutrition and not purified protein. The 
isolation of chemically pure proteins from egg-white is difficult, 
and it is doubtful whether the methods of separation for pure 
proteins are as yet satisfactory,|j It is also not proven that the 
separate proteins of egg-white are bodies of constant and definite 
constitution. 

In certain preliminary attempts the hydrolysis has been 
performed with3% sulphuric acid, and, also (by one of us, H.G.C.), 


# Zelk physiol. Chem., xxxh, 8. 215,1901. 

+ Journ. Araer. Chem. So*., xxv., p. 346, 1908. 
$AmN, Journ. Physiol, xxiil, p, 194, 1908. 

| C.K«,T. 143, p< 242, 1906, 

» ft Compare Mellanby, Journ. of Physiol, xxxvi., p. 288,1907., 
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with pancreatic juioe, obtained by the injection of secretin Into a 
dog and activated by enterokinase. These hydrolyses were 
incomplete, though continued for many hours. A complete 
hydrolysis has been accomplished with 25% sulphuric acid. 

Methods *—The methods of separation devised by Kossel and 
Kutsoher* with the modifications of Kossel and Pattenf and 
Osborne, Leavenworth and Brautlecht,t have been employed. 
In four out of the five determinations, the hexone bases were first 
precipitated by phosphotungstic acid. 

Hydrolysis .—In the final experiment, 680 c.c, egg-white con¬ 
taining 95 7 gm. solid matter, 89-6 gm. protein, and 12*32 gm. 
nitrogen were placed in a steam sterilizer at 100°C., with 150 c.c. 
water and 50 c.c. sulphuric acid, for 7 hours. Then 200 o.c* 
sulphuric acid were added, and the mixture steamed for 6 hours. 
It was now heated to the boiling point on a sand-bath with a 
a reflux condenser, for 69 hours. The volume was made up to 
1 litre, and 10 c.c. were removed for the estimation of amide 
ammonia and melanoidin nitrogeng. The results gave 1 *05 gm. 
nitrogen as ammonia, and 0*224 gm. nitrogen as melanoidin. 
Previously attempts had been made to carry out the hydrolysis 
with 5% sulphuric acid. Thus 39*25 gm. dried egg-white (250c.c.) 
were boiled in 500 c.c. 5% sulphuric acid for 50 hours. The 
biuret test was positive after 25 hours' ebullition, but at the end 
it appeared to be negative. Two other experiments, one con¬ 
tinued for 17 hours, and the other for 48 hours, were carried out, 
In these, and also in the tryptic digest the amounts of hexone 
bases were much too small, while the percentage of nitrogen 
precipitated by phosphotungstic acid was too large||. Certain of 
the final products were contaminated with bodies resembling the 


* Zeit. physiol Chem,, xxxi., 8,165, 1901. 
fZeit. physiol. Chem., txxviii,, 6,39, 1903. 

} hoc. CM. 

$ Osborne and Harm, toe, eit . 

II Nitrogen present as ammonia was expelled before the estimations were 
made. 
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dipeptide isolated by Levene and Beatty*. Corroboration was 
thus obtained of the difficulty in completing the hydrolysis of 
certain proteins, as rioted by Osborne, Leavenworth, and 
BrautJecbt 

tSeparation of hexane banes by phospho tungstic acid .—The filtered 
digest was diluted to contain 5 % sulphuric acid. Phosphotung- 
stic acid was added until the 5 litres contained about 5 % reagent. 
The precipitate that fell, on the further addition of phospho- 
tungstic acid, consisted only of reagent. After standing 72 hours 
the superfluid was decanted, and the remaining portion separated 
in the centrifuge. All the separations, with the subsequent 
washing of precipitates, have been done in the centrifuge. Much 
labour and time are saved in this way. Many precipitates are 
driven down hard by 10 minutes' spinning, so that the auperfluid 
can be poured off. Three or four washings then suffice, an the 
hard, practically dry mass can be suspended in water and 
thoroughly mixed or heated as required. The solid matter is 
again separated in the centrifuge. 

Separation of arginin from histidin. —The separation of arginin 
from histidiu was, in our hands, difficult. This was probably due 
to inexperience, as an impr ovement was noted in each subsequent 
hydrolysis. It was invariably found that much arginin was 
precipitated with the histidin in the second silver precipitation 
of Kossel and Kutseher. This was obvious upon'applying Kossel 
and Patten's process to the histidin portion. Nitrogen deter¬ 
minations showed the presenoe of a quantity of arginin in the 
filtrate from mercuric sulphate. Further, it seemed that the 
mercuric sulphate did not completely precipitate histidin, as 
frequently four or five precipitates containing histidin separated 
from the filtrate, if this was allowed to stand two or three weeks. 

On employing the precipitation by mercuric sulphate of Kossel 
k Patten previous to the second silver precipitation of Kossel k 
Kutseher, as suggested by Osborne, Leavenworth and Broutlecht, 
no difficulty was experienced in the separation, 

• Blockem. Zetttoh* iv. f 8. 209, 1907. 
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Estimation of the separated kexone bases ,—Two methods have 
been employed. In the first method the amount of nitrogen 
present in the final solution is estimated, and the quantity of 
base calculated from this figure. The bases are isolated as salts 
only for identification. In the second method the isolated salts 
are used to caloul&te the weight of bases. 

While little can be said against the practice of calculating the 
weight of base present in the ** purified ” fluids from which the 
salts are crystallised, there is more doubt concerning another 
practice recently introduced. Jackson and Pearce* estimated 
the total hexone base from the amount of nitrogen precipitated 
by phosphotungstic acid, the arginin and histidin from the 
nitrogen precipitated by silver nitrate and baryta, and the lysin 
from the nitrogen in the filtrate freed from silver and baryta. 
Siegfried and Pilzf adopted a somewhat similar practice. The 
results recorded from our experiments in Table i., show that both 
these portions (histidin plus arginin, and lysin) contain nitrogen 
not attributable to these substances. 

Results .—A record of two of our experiments is given in 
Table i. The amounts of nitrogen obtained at the various stages 
of the separation are stated. The first hydrolysis was performed 
with 5 % sulphuric acid for 17 hours, and the second with % 
sulphuric acid for 69 hours. The first separation was conducted 
according to Kossel k Patten, the second by the modification of 
Osborne, Leavenworth k Brautleoht. In each case the precipita¬ 
tion with* silver and baryta was repeated to throw down com¬ 
pletely the arginin. 

The percentage of total nitrogen present in each stage enables 
the two results to be compared. The high figure in the first 
hydrolysis for the precipitate with phosphotungstio acid(30'5%) 
is due to the precipitation of polypeptides. This was evidenced 
also by the separation with the lysin of the body resembling the 


* Journ. Expi Med., ix M pfi20,1907. 
t Zeli physiol. Obeoa., Iviii,, 8.324,1908. 
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dipeptide of Levene <t Beatty,* Owing to this admixture the 
lysin nitrogen was calculated from the lysin pic rate as 0*054 gm,, 
and not from the nitrogen precipitated by the phosphotungstic 
acid, viz., 0*147 gm. 

On the other hand, 17 36 % in the second hydrolysis is a low 
figure, since the method of Hausmann gives 21*33 %. Our low 
figure is due to the incomplete washing of the precipitate of 
barium sulphate and phosphotungstate. 

The figures of histidin and arginin agree well. It must be 
pointed out that a considerable loss of nitrogen occurred with 
each precipitate of barium sulphate, with the result that the 
nitrogen figures do not add up. Thus, in experiment ii., 0*548 gm. 
nitrogen as lysin plus 0*19 gm. other than lysin, or 0*74 gm, 
nitrogen were obtained from 1 *095 gm. nitrogen present originally. 

The protein in the second hydrolysis amounted to 89*6 gm. 
The lysin calculated from the nitrogen present in the solution 
from which the lysin picrate was precipitated was 2*86 gm. The 
lysin picrate once recrystallized weighed 5*47 gm. 

0*133 gm. lysin picrate gave 17*5 c.c. NH a by Kjeld&hl- 
Jodlbauer-Guuning method. 

C*H 14 N 2 0 a .C fl H*(N0 2 ) 8 0H requires 18*66% N. Found 
18*42 % N. 

The solution of histidin contained nitrogen equal to 0*59 gm. 
histidin. There was crystallized 0*25 gm. histidin dichloride and 
0*484 gm. picrolonate, 

0*0818 gm. histidin dichloride gave 0*0762 gm. AgCL 

O.H^NaOj.aHOl requires 31*18 % CL Found 30 5 % CL 

It was noted th*t the histidin diohloride gave a slight residue 
of barium salt upon combustion. 

The solution of arginin contained nitrogen equivalent to 
2*14 gm. arginin. A portion was loot, but from a fraction con* 
taining 0*433 gm, nitrogen, 2*437 gm. arginin nitrate were 
obtained. The arginin nitrate was converted into arginin copper 
nitrate. 


* Lot. eft. 
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0 219 gm. arginin copper nitrate gave 0*02372 gm. Cu. 
(C e H 14 N i 0 9 ) 3 .Cu (N 03 ) a , 3 H a 0 requires 10 79% Cu. Found 
10 83%. 

0 ’219 gm. arginin copper nitrXte gave 0'G20 gm. H a O. 

. C fl H 14 N 4 0 s ) a .Cu (NO s ) 2 .3H s O requires 9*16% H a O. Found 
9-14%. 

The amounts of lysin, histidin, and arginin present in 100 gm, 
protein of egg-white are therefore— 

Lysin ... 3*19% 

Histidin ... 0*66% 

Arginin ... 2*39% 

In conclusion, we express our thanks to Professor Anderson 
Stuart, in whose laboratory this investigation was conducted. 
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NOTES ON THE NATIVE FLORA OF NEW SOUTH 
WALES. 

By R. H. Cambage, F I,.8. 
pAliT vii. Eastekjs Monako. 

(Plate xxx.) 

(Continued from The$e Proceeding8, 1908 , p.65.J 
The area dealt with in this paper is that portion of the Moimro 
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Tableland lying chiefly to the east of Cooma and Nimity belle, 
and falls within the Mountain-Area as a plant-tone in New 
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South Wales*, Its situation is just on the western side of the 
Great Dividing Range, which gives it, for the most part, a 
western rather than an eastern aspect, but being bo near the 
divide, the locality is one in which the eastern and western 
floras mingle to some extent, The elevation above sea-level of 
the country around Cooma approximates 2,700 feet, while that 
in the vicinity of Nimity belle and to the eastward, approaches 
4,000 feet. The average annual rainfall at Cooma is scarcely 20 
inches, but at Nimitybelle it amounts to nearly 26 inches. 

It is remarkable that such an extensive tract of country as 
that known as the Monaro Plains, should naturally be almost 
destitute of trees and shrubs. Prom about 10 miles north of 
Cooma, southward almost to Nimity belle, and then extending 
westerly to the Snowy River at Dalgety and towards Jindabyne, 
the country is made up of clear undulating plains, with only a 
few isolated tree-clad localities. Much of this area is covered 
with basalt of probably Tertiary age, furnishing a rich soil; but, 
although countless ages must have passed since the present condi¬ 
tions originated, some influence has continued to operate against 
the natural afforestation of this large extent of couutry. It seems 
probable that the absence of sheltering hills and gorges, and the 
insufficiency of the rainfall over an area swept by cold winds, 
have been factors in preventing the larger forms of plant-lifo 
from spreading more rapidly over these plains, for it must bo 
remembered that in latitude 36^, and at an altitude of about 
3,000 feet above sea-level, with a snow-clad mountain like 
Kosciusko within 50 miles, the conditions for several months in 
the year must be exceedingly bleak The presence of deep 
gorges leading up into the plateau would have had the effect of 
affording shelter for the growth of trees which might gradually 
acclimatise themselves to the higher levels," and so spread over 
the tableland. The formation of gorges would be assisted by an 
increased rainfall, especially if distributed ss occasional torrential 
storms. Probably the moderately low rainfall on Monaro, in 

* OamVage, R, H., u Climatic and Geological Influence on the Flora of 
N. S. Wales. 1 * Report Aust. Assoc, Adv. Science for 1907, p.473. 
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view of the geological formation, is one of the most important 
factors in limiting the growth of trees, for where basaltic areas 
in New South Wales produce a wealth of vegetation, the rainfall 
is high. Take Mount Wilson as an instance, with its noble 
forest and dense undergrowth of luxuriant graceful treeferns, and 
it is found to have an average annual rainfall of over 50 inches, 
or quite 2\ times that of Oooma. The difference is slightly 
greater at Kiama with its basaltic soil, and mean annual rainfall 
of over 54 inches; and the same applies to places on the North 
Coast. In spite of an annual rainfall of over 60 inches, the 
basaltic hills around Kiandra are very sparsely timbered, the 
extreme cold of a westerly aspect at an elevation approaching 
5,000 feet, being too severe to admit of any robust growths. 
The aspect of Monaro Plains is rather more westerly than easterly, 
which is an important condition, for the warmer eastern aspect 
of both Mount Wilson and Kiama, together, of course, with the 
increased rainfall, has had a most important influence in pro¬ 
ducing vastly greater forest-growths. 

The western atmosphere is dryer than the coastal; and, from 
local enquiries made, it would appear that the winds of Mouaro 
come chiefly from the westward throughout the warmer months, 
thus replacing the bleakness of winter by the dry conditions of 
summer. 

Further, the rooks of this area are for the most part igneous, 
of a basic character; even the granites have less acidity than 
what are known as acid granites; and it has been noticed in 
various parts of the State, that the acid (or siliceous) rocks are 
much more prolific in species than the basic, under similar con¬ 
ditions of moderate rainfall. On various parts of Monaro, where 
a few forest trees exist, the occurrence may fairly be attributed 
to the presence of rooks somewhat siliceous. Bushy Hill, which 
is composed of a crushed quarto-porphyry, is an instance, though 
this spot only supports a few Snow-gumH (ffuealyptug coriacw); 
but the appearance of even these, in contrast with the nakedness 
of other elevations, has suggested the name of Bushy Hill for 
the auriferous prominence just to the east of Cooma, 
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It is worthy of note that in the surrounding districts, where 
the formation is sedimentary, granitic, or gneissoid, fair forest 
trees are found, though, owing to the exposed situation end only 
medium rainfall, the timbers ar& not of the finest. Even under 
present circumstances, had the site of Monaro Plains been com¬ 
posed of siliceous rocks instead of basic, it is not improbable that 
it would have been fairly well covered with forest trees. 

Borne of the reasons which account for this tableland being so 
thinly timbered may be briefly stated as follows:—the rainfall 
being only moderate, the rock-formation being basic rather than 
siliceous, absence of shelter, the great degree of cold, and the 
dryness of the prevailing summer winds which come from the 
west and north-west. 

A study of the following rock-analyses in very instructive. 
Contrast the low percentage of silica in the basalt, with 
the high percentage in the gneiss. A granite containing 
less than 65 to 70% of silica is not remarkably acid, but when 
that amount is exceeded, the rook becomes decidedly siliceous. 
It is interesting to observe the gradation in the amount of silica 
from the basalt to the granites, quarta-porphyry and gneiss; and 
then to oompare this with the incroased forest growths on the 
latter rocks over the first-named. If this result is actually due 
to the greater quantity of silica, it surely must be in some degree 
owing to the physical properties of the siliceous soil, rather than 
to the chemical constituents, for pure quartz cannot be regarded 
as a nourishing plant-food. Possibly the oapillarity of the 
particles in the siliceous soil is greater than that of the basaltic, 
and the former is, therefore, better enabled to regain mo Mature and 
thereby sustain larger growths. The basaltic soil, in view of the 
limited rainfall, is suited only for the periodical production of 
smaller plants in response to damp seasons. 

It may be noticed that, as the amount of silica increases in the 
rocks, various other constituents which go to f urnish a good soil, 
gradually decrease.* The fact remains, however, that the basalt 

*At the same time, the Quantity of potash increases, end may have some 
considerable influence In producing the forest growths. 
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areas around Cooma are undulating plains, valuable for gracing 
purposes in good seasons; while every siliceous prominence is 
denoted by forest-trees, though growing in an inferior soil. 

T am indebted to Mr. E. F. Pittman, Under Secretary for 
Mine*, for permission to publish the following rock-analyses, A 
and D, which will appear in the Mines Department Annual 


Report for 1909. 

A. Olivine-Banalt. 

B. Biotite-Granite. 

Silica.... 

/o 

45*00 

A) 

0« *58 

Alumina. 

14*110 

14*36 

Ferric oxide. 

2*60 

1*53 

Ferrous oxide. 

9*00 

3*19 

Magnesia. 

9*64 

1 *70 

Lime. 

9*8(5 

4*18 

Soda. 

2*90 

3*09 

Potash. 

0*85 

337 

Wttter(U0»C) . 

0*55 

0*17 

WateraiO°C + ). 

2 73 

0*79 

Carbon dioxide. 

0*05 

0*04 

Titanium dioxide. . . 

1 *55 

065 

Zirconium oxide. 

abs. 

abs. 

Phosphoric anhydride. 

0*61 

0*10 

Sulphur trioxide ... 

abs. 

abs. 

Chlorine. .. 

abs- 

abs. 

8ulphur(FeS a ). 

abs. 

abs. 

Chromium sesquioxide. 

0*02 

... abs. 

Nickel,, and cobalt protoxides. 

abs. 

abs. * 

Manganous oxide. 

0*19 

0 07 

Baryta. 

tr.* 

0*04 

Stroqlla. 

*r.f 

tr.t 

Lithia. 

abs. 

tr.f 

Vanadium sesquioxide. 

0 02 

tr.* 


100*23 

09*86 


A. Olivine Basalt obtained 2J miles from Cooma on Jindabyne lload. 
Specific gravity, 2*911. (Analysis by Mr, H. P* White). 

B, Biotite-Granite from gybeaft Road, north of Bega Road. Specific 
gravity, 2*719. The absence of boric *pl4 fMrovaA (Analysis by tyy. Jt, 
White). 

* Less than 0*01 %. 


t Spectroscopic reaction only. 
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C. Quartz-Porphyry. 

1). Gneiss. 


% 


% A 

Silica. ... 

67*33 


75-27 

Alumina . 

J4*o;i 


11*77 

Ferric oxide. 

.... ' J*S6 


J *05 

Ferrous oxide. 

2-88 


2*91 

Magnesia. 

2*47 


© 

o 

Lime... 

2*7*2 


080 

Soda .. 

4 *3(> 


1-56 

Potash. 

1*71 


3*08 

Water (U0°C). 

0*10 

(100 tf C) 

0*15 

Water (JIO < ’C+). 

1*70 

(l00 o Ci 

) 0*70 

Carbon dioxide. 

0 03 


0-03 

Titanium dioxide. 

0*65 


0*00 

Zirconium oxide. 

aha. 


t,r, # 

Phosphoric anhydride. 

0*22 


0*19 

Sulphur trioxide,.... 

... abt\ 


abs. 

Chlorine. 

abs. 


ti\* 

Fluorine.. 

.... 


abs. 

Sulphur (FeS 9 ). 

abs, 


abs. 

Chromium sesquioxide.... 

aba. 


tr.* 

Nickel and cobalt protoxides. tr. # 


0*02 

Manganous oxide. 

003 


0*05 

Baryta. .. 

0*04 


0*05 

Strontia. 

Ir.t 


p re sent t 

Lithia. 

. ,. abs. 


presentt 

Vanadium aesquioxide... 

. abs, 


abs. 


I00I9J 


99*83 


C. Quart*. Porphyry from 2 miles N. of Coonm. Specific gravity, 2*731. 
(Analysis by Mr. H. P. White). 

D. Gneiss from Cooma. Specific gravity, 2*7406. (Analysis by Mr. H. 
B. Gurney ). 

Koaeinsko Plants. 

For a lUt of plants occurring between the Snowy River, near 
Jindabyne, and the summit of Mount Kosciusko, see “A Contri¬ 
bution towards a Flora of Mount Kosciusko,” in 1898, and a 
“SefcOhd Contribution,” &c,, in 1899, in the Agricultural Gazette 
of Now South Wales, by J. H. Maiden. 

* Bess than Q 01 X. f Spectroscopic reaction only, 

f For Analyses B and C, see Annual Report, Department of Mines, 
1908, p. 184. 
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Plants absent from Afonaro. 

Owing chiefly to climatic reasons, several of the well known 
groups of New South Wales trees are absent from the «rea 
described in this paper. No species of either Ironbark or Box, 
not even a Yellow Box (Eucalyptus melliodora) was notici d, 
though it ascends as faV as Collin ton. Sterculia divers ijolia G. 
Don, the well known Currajong, was not seen, and usually 
prefers warmer localities, No species of Angophora, the common 
Apple Tree around Sydney, appears to exist on the part of 
Monaro under discussion. The bleak conditions also restrict the 
ferns to a very few species. CasuarincC Cunningkamiana Miq. 
(River Oak), though common on the central parts of the Mur- 
rumbidgee River, is apparently unable to withstand the rigidity 
of climatic conditions near Cooina; for, from the information 
available, it does not appear to ascend above the Michelago 
district. Though this tree is so common on the freshwater por¬ 
tion of our rivers, it has its limitations on the western watershed 
both against extreme cold and extreme heat, and flourishes best 
on the western-slopes and lower mountain-areas. 

Plants around Cooma . 

Most of the plants collected within a few miles of Cooma were 
growing on gneiss-formation, which may be roughly described as 
a coarse schist with granitoid structure, suggestive of a crushed 
or stratified granite, and is a tyj>e of rook not very common in 
this Htate. The notes for this paper were taken chiefly in Feb* 
ruary, 1908, and supplemented during a short visit to Kybe&n 
early in November. (The name Kybean is pronounced with 
the accent on the first and last syllables.) The following Is a 
list of plants noticed between Cooma and the Murrumbidgee 
River about five miles northerly :— 

Clematis microphylla DC., Hibbertia linearis R.fir., var, obtusi* 
folia> Erysimum blenodioidcs F.v.M., Bursariaspihosa Cav,(Thorn 
or Prickly Bush), Stelfaria pungens .Brongn., Tunica proltfsra 
Seop.(2>i«w<A*s proliferns L., introduced), PlagiatUhus pulchellm 
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A. Gray (on the River), Erodium cyg norum Nees, Stackhousia 
linarifvlia A. Cunn., Discaria aualralw Hk., Dodonma viscosa L., 
var. attenuate (Hop Bush), Mirbdia oxylobioides F.v.M,, Daviesia 
corymboBa Sm., D . wJtcina Sra., /tomcea prostrata R.Br , 5. riparia 
A. Cunn.(l), Glycine clandestina WendL, Acacia rubida A. Ounn M 
A. decurrens Willd. (common Green Wattle), A . deulbata Link, 
(Silver Wattle). A, Dawsoni R, T, Baker, TiUma verticillari § DC., 
Leptospermum Jlavescens Sm., X, tanigerum Sm,(near the river), 
Kumea peduncular is F.v.M,, Callistemon saliynus DC.,var. Steberi 
(in the river), Eucalyptus coi'iacea A. Cunn (Snow-Gum), E» 
hannastoma Sin.(Brittle purn or Brittle Jack),#, viminalis Labilh, 
(White or Manna Gum with narrow ** suckers £. rubida 
Deane and Maiden(a White Gum with orbicular “ sucker* ”), E. 
dives Schauer (Peppermint), E. Bridgcsiana It, T. Baker (called 
Apple in the absence of an Angophora : one of the trees recognised 
by Baron von Mueller as E. Sluartiana F.v.M ), Asperula oliyan* 
tint F.v.M., Galium, umbrosum Sol,, Vitiadinia australis A. Rich., 
Brachycome ciliaris Leas., B. calocarpa F.v.M,, Craspedia Bichea 
Gass., Cassinia langifolia R. Br., Ilelichrysum apiculatum DC., 
H. lucidum Henk.(Everlasting Flower), lielipterum incanum DC, 
Waldenberyia gracilis DC.(Blue Bell), Astroloma humifusum 
R.Br.(Ground Berries), Melkhrus urceolatus R.Br, Brachylotna 
daphnoides Benfch., Veronica Derwentia Andr., Ajuga australis 
R.Br., j Wantage varia R.Br, Bum ex acctosdla L.(Sorrel : intro¬ 
duced), GreviUea Xanigera A. Cunn., Hakea microcarpa R.Br (a 
small .Needle Bush), Lomatia long if alia R.Br., Pi me lea paucijlora 
2t/Br.(on bank of river), P. glauca R.Br , Ur tic a incirn Poir. 
(Nettle), Qmphacom&'ia acerba DC.(Sour Jacks), Exooarpus 
striata R.Br., Callitris calcarata R.Br.(known variously as Black, 
Green or Mountain Pine), Xerotes longifolia R.Br., Arundo 
Phragmitee Dod (in the river), Cheilunthe* tennifolia Swartz, and 
Asplenium flahellifolivm Cav,(two small ferns found among the 
rocks). 

Cooma to Cootralantra. 

Owing to the sparseness of the flora between Cooma and Cootra- 
lantra, a distance westerly of about 18 miles, only the following 
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plants were noticed by the roadside:— Burmria spinosa, Oxalis 
corniculata Linn., Acacia dealbata , A. melanoxylon K.Br , Euca¬ 
lyptus viminalis, E. coriacea, E . rubida( in one case a host for a 
species of Loranthus), E . stellulata Bieb.{Black Bally), WahJen - 
bergia gracilis , Helichrysum apiculatum , Brachycome sp., Cassinia 
longifolia , Hypericum gramxmum Forst., Callitris cafcarata , 
Ifordeum murinum Linn.(Barley Grass; introduced), and Pappo- 
phorum com?nune F.v.M, 

Cooma to Nimitybelle . 

Nimitybelle is situated about 23 miles southerly from Cooma, 
The first 16 miles are conBned to undulating basaltic plains, with 
here and there a few trees of Eucalyptus ooriacea , or Acacia 
melanoxylon . The celebrated natural soda-water spring, an 
aerated ferruginous water of commercial value, ooours by the 
side of this road, near the 10-mile post. After passing the 16- 
mile post, thinly timbered areas are met with, chiefly of Euca¬ 
lyptus coriacea, E. rnbida and Acacia dealbata . This sparse 
forest is possibly the advance guard gradually taking possession 
of the plain, and is supported by more abundant growths on the 
granites to the south-east, where there is also a greater rainfall. 

It is remarkable how Acacia mehmoxylon , the Tasmanian 
Blackwood, sometimes called Hickory iu this State, and Mudger- 
abah on the eastern falls of New England, often selects the stony 
basaltic summits on Monaro. In such situations its habit is 
dwarfed and somewhat gnarled, owing to its exposure to severe 
climatic conditions; and its general appearance would scarcely 
even suggest to the casual observer that it has any close affinity 
with the same species as seen in Southern Victoria aud Tasmania, 
where the boles often attain & diameter of 2-3 feet. A favourite 
looality for the species is a gully in basaltic formation. 

With the exception of grasses, the only plants noticed between 
Cooma and Nimitybelle were:— Erodium cygnorum Nees, E . 
cicutarium Willd. (introduced), Biscari# australis Hk., Acacia 
mdanoxylon R.Br., A . dealbata, Eucalyptus coriacoa , E< rubida, 
Cassinia longifolia, Wahlenbergia gracilis, Pimelea glauca, and 
Hordeum murinum L.(Barley Grass). 
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The botanical name of Eucalyptus rubida y often a White Gum, 
was suggested by the presence of patches of plum-coloured bark 
which are often to be seen just before the outer layers are shed. 
The colouring is evidently caused by exposure to the sun, and in 
February the feature was most interesting in the open forest 
near Nimitybelie, for on approaching the trees from the south 
they were seen to be white, while the trunks presented a red 
surface to the north or sunny side. The distinctive colouring was 
ho pronounced that an observant bush man would be able to 
utilize it as a compass, and on a snowy or dull day the assistance 
which could he obtained from noting the feature would be invalu¬ 
able in determining the cardinal points, and thus directing the 
traveller on a straight course. The red colour indicated the 
north as accurately as the moss (Lichens) on an old fence or tree- 
trunk defines the south, 

Nimitybelie to Kybean River and Kydra Mountain . 

Between Nimitybelie and Mowifct's Swamp near the Kybeau 
River, thence to Kydra Mountain, the following plants were 
noticed ;— 

RanunculacEjE : Ranunculus lappaceus Sm. (Buttercup), R . 
rivularis Banks <fc Sol., A\ hirtus Banks Sol. 

DiLtRNiACKiB: Hibbertia linearis R.Br,, var. obtusifolia , II . 
pedunculata R. Br. 

MaaifowAOBiB : Drimy* aromatic# F v.JML 

CuuciFae^: Qardamine Unuifolia Hk. f Capsella bursa-pastoris 
L.($hepheid’s Purse). 

Viglakik^: Viola betonioqsfolia Sm., K. htderacea Labjll., 
Hyimnanthera dentate* Jft.Br,, var. pngatfifolia Benth.,(AT. aligns- 

tifoli* R.Br.). 

Fpr?08POR*at; Rursaria spitws# Cav,, Marimthus procumbent 
Benth, Biltartfier# pcanderpi Sra.(Rolypoly vjne). 

Pot vga bm : Cmnesperrm defgliatum F.v.M. 

CAUYOPHyttiAt; Sbllai'i# p#ngsn$ Brongn, 

PpuTULAORAe: Claytonia CM*t**l**ica 0k. (white flowers, thickly 
sprinkled in pjthe river-hank). 
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GeraniacBjE : Gtraniutn sessiliflorum Cav., Erodlum deute¬ 
rium Willd. (CraneV bill; introduced). 

RoTACBiE: Boronia alyida F.v.M.(pink flowers), JS. polygali- 
folia Sra.,var.'putaaotfn« Benth.(flowers almost white; both growing 
on the conglomerate), Pkcbalium diosmmm A. Juss.(3 feet high, 
with yellow flowers, on river-bank), Phsbalium ep. 

Staokhousieje : Steckhousia linarifolia A. Gunn. 

RhamnbjE ; Pomaderris sp., Grypiandra amara Sra. 

LflOUMiNOSiE: Oxt/lobium edpestre F.v.M., Mirbelia oxylobioidcs 
F.v.M., Gompkolobiiim minus 8m., Davie sia corymbosa Sm., D. 
ulicina Sm., Pultenma sp.(No.l989), Dillwynia eridfolia Sm., 
(quite prostrate), D, floribunda Sm.(near Kydra Trig. Station), 
Bossiaea foliosa A. Cunn.(commou on the granite, with yellow 
flowers and very small leaves), Su>aimona phacoides Benth., var. 
parviflora, Hardcnbergia monopkylla Benth.(so-called Sarsaparilla; 
a twining plant with beautiful purple flowers), Acacia siculi - 
formis A. Gunn., A. juniperina Willd., A . dealbata Link,(Silver 
Wattle), A. melanoxylon R.Br., A./alcata Willd., A. penninervis 
Sieb.(fairly large trees), A. obtusata Sieb.(?), A. lunata Sieb., 
var.(on head of Tuross River, near Kydra Trig. Station; No. 
3000). 

RobaoEjE : Rubus parvifolins L. 

CBASSOLAOEiE ; Tiflata vertioilUris DC. 

Myrtacka: Bceckea Gunniana Schauer, B, Cmininghamii 
Benth.(?), B . sp No. 1990 (possibly a new species), Leptospermum 
myrsimides Schl., A. lanigsrum Sm., X. flavescens Sm.(all three 
often known as Tea-tree), Knnx*a sp., Gallistsmon pithyoides Miq,, 
Eucalyptus stcUulata Sieb.(Black Sally), E. coriacea A. Gunn. 
(Snow Gum or White Sally), B. amygtiaMna LabilK(Peppermiiit 
or Messmate, fairly large trees), B. viminalis Labill.(Manna or 
White Gutn), E, rubida Deane and Maiden(& Guntdi var. rubida 
Maiden, a White Gum), E> dives Schauer(Peppermint), B. macu¬ 
losa R. T. Baker(F. Qunnii vdr* maculosa Maiden; Sotted Gum, 
but not the well known coastal tree), B . regnans var. fastigate 
Mai(\en{B. fasligala Deane and Maiderf; Cut-tai! or Messmate), 
E. Siebsriana F.v.M.(Mountain Ash, the well known coasts! tree), 



BY B. H. CAMBACIE. 


321, 


if. /r«a;tn<n</es Deane and Maiden(#. virgata var. fraxinoides 
Maiden, a large gum tree or White Ash; east of Main Divide 
and south of Kydra Trig. Station),’-#. Moor si Maiden and Cam- 
bage(gro w ing like a Mallee at head of Tuross River, near Kydra 
Trig* Station), E. parvifolia, sp.nov., E. ampgdalina Labill., var. 
nitida Benth. (?) (No. 2004), E. sp.(No. 1980). 

Umbklub'kk^i : Siebera Billardieri Benth. 

Arauacbas : Panax sambucifoliua Sieb. 

RobiacRj® : Copronnui hirtella Labill., Asperula oligantha 
F.v.M. 

Composite: Olearia myrsmoideehubiU., 0. ntellulata Labill.(1) 
Brachycome sp,, Cranpediq Richest, Oass.(Yellow Buttons), Hdi - 
chrysnm scorpioiden Labill., H. semipapposum DC 1 ., II. apiculaturn 
DC., llelipterum an the maiden DO., //. incanum DO. 

Stylidk/E ; Stylidinm tjraminifolium Sw. (Trigger-Flower). 

Goodeniacea: : Gooden la hcderacea Sm., Dampiera stricta R.Br. 

Campanueace,® : WahlsAibergia gracilis DC.(Bluo Bell). 

EaiCACKi® : Gaultheria hispida li.Br.(8now-Berries). 

Epacrideas : Stypheiia np.(no dowers), Ur achy lorna daphnoides 
Benth., Lencopogon lariceolatus R.Br., L. Ilookeri Sond., Aero - 
tricke divaricaia R.Br., Epaoris petrophila Hk., E. rolmsta 
Benth., E. paludosa R.Br., E . microphylla R.Br. 

Gkntiank/b: Geutiana montana Forst, (Gentian, locally called 
Bridal Flowers). 

Convolvulacbj® ; Convolvulus maryinatits Poir, 

Scrophularikk^e : * Veronica Derwentia Andr., V. sp, (about 2 
inches high, with blue dower), Euphrasia Broumii F.v.M. 

j^KNTiBULARlKM : Utricnlaria dichotoma L«bill, # var. unifora. 

. Labiate : Prunella vulgaris DO,, Ajuga australis R.Br. 

Plantaoinb« : Plantago varia R.Br. 

pARONYOHiAORi® : Solemnthus biflorus Hk.(forming pale green 
dense tufts or mats, usually 6-9* inches across, and 1-2 inches 
high). 

Laurinbj: : Gassytha phceolasia F.v.M.(Dodder), 

Protkace® : Isopogon ceratophyllus R.Br.(quite jirostrate, on 
conglomerate-formation near Kydra Trig. Station), Pevsoonia 
32 
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lancHolata Andr.(?)(Geebung), P. oxycoccoidss Sieb., Grevillea 
lanigera A. Cunn (red flowers), Hakea microcarpa R.Br.(Needle- 
bush) H. dactyloides Caw, Lornatia lovgifolia R.Br, Banksia 
marginata Cav.(Honeysuckle), B. integrifolia L. 

CascarinEjE : Casuarina atricta Ait.,((?. quadrivalvis Labill.; 
Sheoak), C. nana Sieb. 

Santalacea3 : Chorctrum spicatum F.v.M., C . CandoVei F.v.M., 
Exocarpus cupressiformis Labill.(Native Cherry), E. stricta R.Br. 
(very common on Kydra Mountain). 

Okghide.® : Caladenia testacea R.Br. 

laiDKiE : Patersonia scricea R.Br.(Wild Iris), 

Amaryllidble : Iiypoxis hygrometrica Labill. 

Liliackas : Dianella revoluta R.Br., Xeroles glauca R.Br. 

Juncaoeas ; Luzula cavxpestris DC.(Pepper and Salt). 

Graminkas: Themeda Forskalii TAooV.iAnthistiria ciliata L.; 
Kangaroo Grass). 

Filices: Gleichenia dicarpa R.Br.(Braid or Bead Fern) Adi- 
antum aethiopicum L.(Maidenhair Fern), Ptens aquilina L., 
(Bracken), Blechnum discolor (Forst.) Kunze, (Lomaria discolor 
Willd,), Aspleninm jlabsllifolium Cav. 

Musci : Lcptostomum erectum R.Br.,(Moss, on shady side of 
granite rook). 

About one mile easterly from Nimitybelle, along the Boga Road, 
the country changes from basalt to granite; and this is followed 
by an increased number of both plants and species. The forma¬ 
tion on Kydra Mountain is sedimentary, probably Silurian. The 
elevation over a great portion of this area approximates 3000-4000 
feet; which, in this southern latitude, furnishes climatic condi¬ 
tions suitable for the growth of many Tasmanian plants. 

Nimitybelle is situated just on the coastal or Snowy River 
watershed, the Main Divide passing along the northern edge of 
the village. The route followed to Rybean crosses the Great 
Dividing Range in about a mile, and continues on the north¬ 
western or Murrumbidgee watershed. The Main Divide has an 
easterly course from Nimitybelle, but curves round to the north 
after passing the head of the Umaralla River. This northerly 
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extension was intersected near the head of Mowittfs Swamp 
Creek opposite the Brogoand Tuross Rivers, where the formation 
is sedimentary, that forming the actual summit of the Main 
Range being a sandy conglomerate, suggestive of the Devonian 
period, though no fossils were'found. The flora of these highly 
siliceous conglomerate hills differs considerably from that of the 
granite, the former producing many Sydney and Blue Mountain 
plants, though often in a dwarfed form owing to the rigid 
climatic conditions and poorness of soil. The range in this 
locality has a wonderful effect upon the vegetation. It rises 
from the west with a fairly pronounced slope, while its eastern 
face is steep, and scored into deep gullies, as a result of the 
denudation which is necessarily consequent upon the rapid course 
of the coastal streams, which, starting at an elevation of about 
4000 feet, are less than 35 miles from the ocean in a direct line. 
Having one steep face exposed to the ocean, with the attendant 
conditions of warmth, shelter, and moisture, as well as being 
shut off from the drying westerly influence, while the other face 
has the conditions reversed, this high range exerts a most 
interesting and decided effect upon the plant-life in this locality. 
Generally throughout its course the Main Range in New South 
Wales occupies a position approximating the centre of the moun¬ 
tain-area, but in the vicinity under discussion it forms the 
eastern margin of the plateau. On ascending from the western 
side, amongst trees which favour a western aspect, it is noticed 
as the summit is approached that many of the Eucalypts become 
dwarfed, though partly owing to the change of geological forma¬ 
tion, and after being reduced to some 5-10 feet high, cease 
altogether, the actual crest, for a width of a few hundred.yards, 
being nothing more than a heath, with Camarina nana as one 
of the principal constituents. The evidence of failure, on the 
part of many western-loving plants, to overoome the warmer 
coastal influence is most pronounced. Perhaps one of the best 
examples of failure is to be found in the Snow Gum, Eucalyptus 
coriacm. Although this tree braves the cold and snowy elements 
better, and ascends higher on our exposed mountains than any 
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other Eucalypti, it may be said to fairly succumb at Kybean, the 
moment the full strength of the coastal conditions is encountered. 

When nearing the summit from the west, it was a curious stghi 
to see the tops of large gum trees of a different species gradually 
coming into view from the coastal side. These were found to be 
Eucalyptus fraxinoidns Deane and Maiden, nestling around the 
heads of the gullies haring an eastern aspect, and not one tree of 
this species was noticed on the exposed western face. Tree-ferns 
and brush-growths are said to flourish in the eastern gorges 
before they have descended a mile. The time at my disposal for 
investigation was very limited, but it seems clear that the locality 
presents excellent material for studying the effects of aspect, 
temperature, shelter, and moisture upon the growth of plants.* 

Hymenanthera dentata var. angustifolia , laden with green 
berries which are bluish when ripe, was found growing in a 
curious, spreading, prickly-looking mass, often covering rocks, 
and in habit totally unlike If. dentata when seen near the Nepean, 
Cox’s River, or Kangaroo Valley as an erect shrub of several 
feet. 

A remarkable prostrate form of Dilltvynia ericifolia was 
noticed on the granite-formation close to the bank of the Kybean 
Iliver, at about 3500 feet above sea-level, much of the plant 
being covered with yellow flowers, while the stems are partially 
imbedded in the soil. An exactly similar form has been noticed 
in two localities near Braid wood, also on granite, at an elevation 
of slightly over 2000 feet, so that the prostration cannot be 
attributed solely to severe climatic conditions. At Sydney and 
on the Blue Mountains, D> ericifolia is a very common, yellow- 
flowered, little shrub of a few feet, erect in habit, though often 
diffuse. 

The plant referred to as Acacia lunata var. (No. 2000) was 
found near the head of the Tuross River on the conglomerate 


* For reference by the Kev, W. B. Clarke, M.A., to the remarkable 
ohange of climate in this locality, see Clarke's ** Southern Oold-Fielde,* f 
pp.H9.150. 
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Area, and is a dense spreading shrub of about 6*8 feet, flowering 
in October. It appears to be distinct from that collected near 
Cowra Creek(No, 1878), which is regarded as a possible variety 
of A. linifolia % and both have sortie characters different from 
the typical Sydney plant (A.'linifolia), which, however, is known 
to exhibit considerable variation. 

An interesting Btfcckeft(No. 1990) was found plentifully dis¬ 
tributed over the sandy conglomerate-hills, at elevations up to 
4000 feet. The plant is quite prostrate, spreading from 1-2 feet 
across, and early in November in charmingly crested with a pro- 
fusive display' of white flowers, in some cases very faintly tinged 
with pink. The ovate leaves are about 3-4 lines long, and 
slightly oiliate on the edges. This is possibly* a new species.* 

L*pto8permum myrninoidea (a Tea tree shrub) whs fairly com¬ 
mon in the valleys between Nirnitybelle and Kybean; and, 
although the flowers were white, it 1ms been noticed that in a 
few weeks they turned quite yellow in the specimens collected. 

Gaultheria hispida , a shrub of about 3-4 feet, was found on 
tbe banks of Mowitt’s Swamp Creek, near its source. This is a 
-common Tasmanian plant, and usually attracts the attention of 
visitors to Mount Wellington, owing to its pendulous clusters of 
pure white berry-like fruits, which are exceedingly ornamental 
and known in some parts of Tasmania as snow-berries. This 
apeoies occurs on the higher parts of tjiis State at such places as 
Jenolan Caves, Mount Wilson, and New England. 

Epacri$ robusta , a somewhat rare plant, is plentiful on the 
B&ndy conglomerate of the Main Range, at 4000 feet, near ICydra 
Trig. Station. It resembles E. obtusifolia Sm., but is even more 
beautiful when laden with masses of white flowers early in 
November. 

GrevilUa lanigtra occurs intermittently throughout the area 
-described, and was tbe only Grevillea noticed. The genus is 
but sparsely represented in the coldest parts of th« State, and in 
Tasmania. 

# he described by Messrs. Maiden and Betche at> B . detUiculata t in 
These Proceedings (po$teaJ. 
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Banksia tnarginata (Honeysuckle) is fairly common on the 
granite-formation between Nimitybelle and Kybean. B. integri - 
folia was not seen on the granite, but is common on the con¬ 
glomerate from 3600 to 4000 feet, though, owing to severity of 
climate, it is remarkably dwarfed; and instead of trees 40 feet 
high, as seen along the const, the average height of plants bearing 
mature cones is from 2-5 feet. 

Casuarina stricfa (C. qnadrivalvu Labi 11.) may he seen beside 
the road-cutting which passes down the Kydra Mountain to the 
Umaralla River. This somewhat drooping,^large-coned Sheoak, 
which occurs on many of the hill-tops in the western districts, at 
least as far out as Cobar, is not a lover of the cold portions of 
the State, although growing in parts of Tasmania. It has pro¬ 
bably reached the locality under discussion by working its way 
up along some of the sheltered ridges u within the valley of the 
Murruinbidgee, its occurrence some 20 miles south-west of Yass 
having been recently noticed. Tt never grows on a river*llat. 
On Kydra Mountain it is found at an elevation of about 3000 
feet above sea-level, an unusual altitude, but it is interesting to 
observe the great discrimination it exercises in its selection of a 
suitable aspect. On Monaro the extreme cold is on the southern 
aspect, and although Casuarina striata was' found growing freely 
on the northern side of a steep fc hill, not a single tree of this 
species was seen where the road winds round the southern face; 
but on the opposite side of the gorge, where another hill faces 
north, the oak trees were again plentiful. Generally this species 
avoids the shelter of larger trees, and selects fairly open hills, but 
here it was distributed through the forest of Eucalypts after the 
manner of Gamarina snberosa and C. toruloua, and was growing 
on highly inclined Silurian slate-formation. 

In these Proceedings for 1905(p.376) I referred to the probable 
antiquity of C. stricta , when accounting for its wide and varied 
distribution; and the example now mentioned, showing its 
remarkable potentialities for acclimatising itself in a cold region, 
though usually favouring a warm one, is at least suggestive pf a 
long period being required for it to establish itself at this altitude,* 
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and serves to illustrate the wonderful, though perhaps gradual, 
adaptability of plants to environment. 

0< nana was common on part of Kydra Mountain, and on the 
Main Divide, occupying the latter almost exclusively for some 
considerable distance. 

Eucalyptus maculosa (sometimes called Spotted Gum) was 
noticed between the Umaralla River and Dangelong. This 
species does not appear able to withstand the extreme cold of 
high altitudes so well as E , coriacea or E. rub id a, and occupies 
chiefly the central and western side of the mountain-area from 
the Upper Hunter southerly, extending into Victoria at least as 
far as Ballarat. Tt is often associated with E. divc${ Peppermint). 

Eucalyptus Moorei was found growing in Mallee-like form in 
the open gullies just on the eastern side of the Main Range, on 
the actual head-waters of the Tuross River, and seemed confined to 
the siliceous conglomerate-formation. Except that the foliage, 
chiefly the juvenile growth, is somewhat broader than that of the 
type, it otherwise corresponds exactly with the Blue Mountain 
shrub; and in both cases is growing near the summit of the 
mountain-zone on highly siliceous geological formations, very 
slightly favouring an eastern or coastal aspect, but with more 
rigid climatic conditions at Kyboan than at Blaukheath. In no 
case does it appear to attain the dignity of a tree, reaching, at 
Kybean, a height of 1012 feet, with a diameter of 2-5 inches. 
Typical E . stellnlatu , which it resembles in herbarium material 
when juvenile foliage is absent, was growing some 3 or 4 miles 
off. up to 50 feet high, with a diameter of feet, aud having 
very broadly ovate, or in some cases almost orbicular “ suckers." 

Another Mallee-like Eucalypti 6-10 feet high, was noticed in 
patches on the bald conglomerate-hills, and appears to be similar 
to a form found in very limited quantity at Blaekheath by Mr. 
Maiden and myself, and referred to as Form C, in these Proceed¬ 
ings for 1905 (p.201). This plant, which was in full flower at 
the end of October, will be further investigated by us. 


(No. 1980). 
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E. amygdalina var. nitida ^)(Nu.2004) was found growing in 
Mallee-like form, 6-8 feet high, about 50 yards southerly from 
Kydra Trig, Station, and associated with No, 1980, on the sandy 
conglomerate-formation, at 4030 feet above sea-level. It 1ms very 
smooth shining leaves and was beginning to flower early in 
November, and seemed quite distinct from typical E . amygdalina , 
which was growiug as large forest-trees, a few hundred yards 
away. 

E Sieb&riana (Mountain Ash) so well known on the sandstone 
areas of the eastern slope, was not plentiful at Kybeun, and 
generally, prefers the eastern rather than the western side of our 
mountains. It was seen on a granite-hill across the river, oppo¬ 
site Mr. Tivey’s residence. 

An interesting species of Eucalyptus, with remarkably small 
leaves, was found on the flats bordering the head-waters of the 
Kybean River, and, from its association with E. 8tellulata{ Black 
Sally) and a passing 'resemblance to that species, was locally 
knowu as Small-leaved Sally. This proves to be a new species(see 
p. 336). 

Cooma to Cowra Creek and Macanally, 

From Cooma to Cowra Creek is a distance north-easterly of 
about 20 miles, the first half of the road passing over open plains, 
while the second half is confined to rough hills of tilted Silurian 
slates,fairly well covered with Euealypts of medium height, and an 
undergrowth of shrubs and dried-looking tussocky grass (Dantho- 
nia peniciUata), the latter, when associated with Encalyptu$ 
AcsBrittle Gum) among the brown protruding edges of 
the rocks, imparting a somewhat dreary aspect to the forest 
scene. .Jdacanally is a locality in the same slate-area, about 6 
miles southerly from Cowra Creek, at both of which places gold 
mining is carried on. In returning to Cooma the road passing 
Eosebrook from Macanally was followed. With the exception 
of Discaria australis, the whole of the plants mentioned in the 
following list wepe noticed on the slate-area referred to. 
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Around Coxora Creek and Macanally . 

Dillemiack^ : Hibbertia linedris R. Br,, var. obtusifolia . 
Pittosporuje : Bursaria spinosa Cav. 

O kraniACE iE : Oxalis corni&ulata L. 

RliAMNEiEt Discaria australis Hk, 

Bapindaceje : Dodonaea viscosa L.(Hopbusk). 

Lkguminos^b : Oxylobium ellipticum R.Br., var. a£/>mum( Wild. 
Wallflower), Datfieda corymbosa Sm., (narrow-leaved form), 

D. uXicina Sm., Pultenmi procnmbens A. Gunn., P, microphylla 
Sieb., Indigofera australis WilId.(Lilac), Hardenbergia mono* 
phylla Benth.(False Sarsaparilla), Acacia siculiformis A. Cunn., 
A. diffusa Lindl.( Prickly Wattle), A . undulifolia Fraser (very 
common between Macanally and Rosebrook, near foot of 
mountain), A. verniciflua A. Cunn., A. penninervis Sieb., 
(Hickory, 40 feet high), A . rubida A. Cunn., A. ianata Sieb., A. 
dealbata Link(Silver Wattle), A , Unifolia Willd., var.(No,1878), 
A . Dawsoni R. T. Baker. 

Myktackas : Leptospermum flavcscens Sm., L myrsinoides 
Schl., Callistetnon pithyoides M iq., Eucalyptus stc llulaia Sieb., 

E. coriacea A. Cunn., E< macrorrhyncha F.v.M.(Stringvbark), E . 
hcemastoma Sm,(Brittle Gum or Brittle Jack), E. pulvigera A. 
Cunn., E, vimmalis Labill.(Manna or White Gum), E. Bridge - 
siana R. T. Baker(Apple), E , rubida Deane <fe Maiden( White 
Gum), E . maculosa R. T. Baker, E, dives Schauer(Peppermint). 

Loranthace^b ; Loranthus sp. 

Composite: Brachycome sp., Cassinia longifolia R.Br., C. 
aculmta R.Br., var. uncaia , Helickrysum apiculatum DC. 
Campanulaokje ; Wahlenhergia gracilis DC.(Blue Bell). 
Efacridbae; Melichrns urceolatus R.Br,, Leucopogon attenu¬ 
ates A. Cunn,, L, Ilookeri Sond. 

Scrophularinkje : Veronica Derwentia Andr. 

ProtkaoEjB: Psrsoonia rigid a R.Br., P. chamapeuce Lhotsky, 
Qrevillta lanigera A. Cunn., Hake a microcarpa R.Br. 

Santalacee: Chorstrum spicatum P.v.M., Omphacomeria 
acerba DO.(Sour Jacks), Exocarpus cupressiformis Labill.(Native 
Cherry),.#. stricta R.Br. 
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Conifers : Callitru cafcarataR.Br.(Black or Mountain Pine). 

Lxliace^i: Dianella rwolnta R.Br.(?)(Wild Flax). 

GraminE2E : Danthonia penicillata F.v.M., var. pallida , 

Filioks : Ptcris aquilxna L.(Bracken). 

A very narrow-leaved form of Daviesia corymbosa was noticed, 
and found to be constant throughout the district as well as on 
Kydra Mountain; and, when compared with the typical broad¬ 
leaved form as seen near Nimitybelle and elsewhere, was certainly 
suggestive of being a separate and smaller species. This form 
occurs in other parts of this State. 

Pultencea microphylla was found as an absolutely prostrate 
plant, quite dissimilar in habit from the erect little shrubs 
collected at Gilgandra and Scone, and which have been referred 
to by Messrs. Maiden and Betche in these Proceedings for 1908 
(p.310) as connecting links between P. cinerattcena Maiden and 
Betche, and P. microphylla. 

Acacia rnbida was distributed throughout the area, and here, 
as elsewhere, was noticed to retain its juvenile leaflets mingled 
with the phyllodia, until the plant was nearly full-grown. It is 
not uncommon to find this feature in very young plants of many 
Acacias, but few retain the two forms of foliage so long as A . 
rubida. A young plant of A . mclanoxylon , when growing luxu¬ 
riantly in sheltered situations, will sometimes speedily reach 
several feet before showing any phyllodia, after which it presents 
a remarkable appearance with its dimorphic foliage, until finally 
reaching the stage when none of the leaflets remain. 

Considerable interest attaches to the discovery of Acacia 
Dawsoni in the Cooma district, viz., at about 5 miles northerly 
from Cooma and a few hundred yards south of the bridge over 
the Murrumbidgee River, on gneiss-formation; also on the roads 
from Cooma to Cowra Creek and to Macanally on Silurian slate. 
In each case the shrubs are about 4 feet high, and somewhat 
spreading. Prior to 1907, this species was recorded only from 
Rylstone (type-locality) and Abercrombie, but in that year it 
was found by me at Emmaviile, and in 1908 at Cooma, thus 
extendingits range almost through the entire length of the State, 
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but in all cases so situated as to be subject to the westerly 
influence. 

The uenus Loranthus (Mistletoes) does not appear to be 
strongly represented over the area described, but when going 
from Cowra Creek to Macanally, several Loranths were found at 
one spot only, where a belt of diorite about 20 yards wide 
crossed the track, the hosts being Eucalyptus macrorrhyncha 
and E. maculosa. Though they were certainly more plentiful on 
the diorite, the occurrence was not strictly coufined to that 
formation, and though somewhat remarkable may be only a 
coincidence. 

One of the most interesting species met with on Eastern 
Monaro was Eucalyptus pulviyera A. Cunn , owing chiefly to its 
rarity, and partly because of its probable identity with E, pal 
veruinUa Sims. This plant was referred to by me in these Pro¬ 
ceedings for 1902 (p.585), when its strong affinities with E . 
cor data Labill., of Tasmania, and its resemblance to E . pulveru- 
lenfa were discussed. 

E. pufviyera was described by Allan Cunningham from speci¬ 
mens collected at Cox’s Hiver, near Jlowenfels, on 8th October, 
1822. It is a shrubby species, seldom reaching 20 feet high, and 
often less than 12, with a smooth, greenish-white, gum-tree 
bark, which is eventually cast otf in long brown ribbons. Its 
tough stems are commonly from 2-3 inches in diameter, but are 
usually bent over, and, in some instances, are quite prostrate. 
Its most remarkable characteristic, however, is in the colour, 
shape, and disposition of the leaves. These are either orbicular 
or broadly ovate, and grow along the branches in decussate pairs, 
about an inch apart, being covered on both sides with a fine glaucous 
powder which gives to the little trees a bluish-white tint. There 
is an absence of the lanceolate leaves so common amongst the 
mature foliage of the genus, and altogether the general appearance 
of these dwarf Eucalypts with their rambling habit is decidedly 
quaint and striking. The branches are placed approximately at 
right angles to the stem, and the leaves at right angles to the 
branches, so that, when viewed from certain positions, only the 
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edges of the leaves can be seen, resembling circular blades. 
The foliage, which is exceedingly rich in eucalyptol, loses the 
white powder with maturity, and when, by contact with adjoining 
trees, it is rubbed off the young leaves, these present a bright 
rich green appearance, especially if in shadow. Another curious 
feature is that the leaves through being sessile, cordate and 
opposite, imprint oiroular marks on the branches and stems, 
which remain for several years after the leaves have fallen, but 
disappear when the bark is shed at the end of about four years. 
That the species is rare, is shown by the fact that, after Cunning¬ 
ham found it in 1822, it was not again collected till a very small 
patch of it was noticed by mo in 1900, at Cow Flat, near 
Bathurst, on micaceous schist-formation. A third locality, on 
Silurian slate-formation, viz., Oowra Creek, near Cooma, is 
now added, after a further lapse of eight yearn, or 86 years 
since Cunningham's discovery. 

In October, 1904, I visited Cox's River, in company with Mr. 
J. H. Maiden, for the purpose of ascertaining whether any plants 
of E. pulngera remained, and we found a considerable quantity 
extending from the top of Mount Blaxlsnd (where Cunningham 
probably collected it, 82 years before) across to the northern side 
of Cox’s River, and on the roadside leading from Bowenfels to 
the river, growing on aplitic granite-formation. 

After referring to the differences and close affinities between 
E. puioigera and E. cordata, in these Proceedings for 1902, I 
whs disposed to regard one as a variety of the other, thinking 
that possibly a connecting link would be found in some locality 
between Bathurst and Tasmania, where a plant showing grada¬ 
tions to both might be discovered. The surmise is partly borne 
out by the discovery of E. puhigara near Cooma, some 200 mile# 
south of Bathurst, hut after examination, the specimens are found 
to be practically identical with the Bathurst and Cox’s Rivet* 
forms, so that there seems no reason why E. pulvigera should not" 
have specific rank. At the same time it is highly probable that 
both had a common origin, and have developed differences owing 
to environment, extending over long ages. Both are rare, 
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diminutive in sue, and, it seems likely, are slowly vanishing 
species. Around Cowra Creok the plants occur in small clumps 
of an acre or so, aud are considered rare even in that locality. 
The same applies both to Cox’s Ri%er and Bathurst. 

E. pulvigera ia discussed by Mr. J. H. Maiden, F.L.S., in 
these Proceedings for 1904 (p.769). 

In the Report of the Australasian Association for the Advance¬ 
ment of Science for 1901(Vol.ix., p.345), Mr. II. T. Baker, F.L.8., 
refers to E, cordata and E. pulvigera as distinct species, but 
regards the latter as identical with E, pnlveru/enta Sims(Bot. 
Mag. t. 2087) which was described in 1819, or three years before 
Cunninghams discovery of the plant. Up to 1901, Australian 
botanists bad recognised a tree known as the Argylc Apple, 
which grows in the Goulburn district (County of Argyle), as E . 
pulvernhnta, and which is undoubtedly distinct from E. pulvigera. 
Baron vou Mueller described what he afterwards rightly regarded 
as only a form of the Argyle Apple, naming it E.oinerea, This name 
Mr. Baker resuscitated for the species, when deciding to adopt the 
name of E pulvernhnta for the Cox’s River plant. My greatest 
difficulty in accepting the Cox’s River tree as E . pulvernhnta was 
that only six years had elapsed from the time the explorers first 
reached that locality in 1813, till the species was flowering, and 
the description published from a cultivated plant in England 
in 1819. Knowing also that no similar geological formation 
to that at Cox's River occurred near the road between that 
point and Sydney, it seemed doubtful if the plant ever grew at a 
place that was earlier accessible. The possibility of the described 
species having been raised ftom seeds collected at Cox’s River has, 
however, since been demonstrated; for seeds brought thence in 
October, 1904, have produced plants which flowered in three 
years and five months (Plate xxx.). It must he remembered, 
however, that in the early days, after seeds were* collected here, 
quite jsix months would probably elapse, before they oonld be 
planted in England. The terminal point reached by Blax- 
land and party in 1§13* was a few hundred yards south of Mount 
Bluxland. Between 1813 and 1815, a road was constructed to 
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Bathurst, and collections of seeds may have been made during 
that period; but in Major Antill’s diary, describing Governor 
Macquarie’s visit to Bathurst, under date 30th April, 1815, it is 
stated that a party walked up Cox’s River from the crossing to 
the waterfall, and collected seeds on the way up. 

Seedlings of E. pulvigera and the Argyle Apple which were 
growing in pots side by side, were very similar in appearance for 
the first year, the difference being in the colour of the sterns, 
those of the former being greenish, while those of the latter were 
brown, both being indicative of the future colour of the hark. In 
mature giowth the trees are quite dissimilar. The original 
description and plate of E. pulverulenta correspond better with 
E pulvigera than with the Argyle Apple ( E. cinerea F.v.M.), 
and it seems likely that the little Cox’s River tree would have 
been identified as E. pulverulenta, whether rightly or wrongly, 
if it had not been so rare as to escape the notice of botanists for 
about 80 years. The evidence now available favours the sugges¬ 
tion that E. pulvigera A. Cunn., is synonymous with E. pulveru¬ 
lenta Sims. 

List of Acacias. 

A complete list of Acacias noticed on Eastern Monaro is as 
follows;— A. sic nl if or mis, A. diffusa , A. undultfolia , A. verniciffua, 
A. j'alcata, A. /mini* ter vis, A, oblusata0), A. rnbida, A , l ini folia 
vtti'.(?), A.lunata, A. Innata v&r., A. melanoxylon , A, decurmn #, 
A . dealbata , Eawsoni. 

A* doratoxylon A. Cunn., theCurrawong of western New South 
Wales, has been identified from specimens obtained about 16 
miles southerly from Dalgety in the vicinity of Popong. The 
occurrence of this species in such a cold locality is most remark¬ 
able. It was pointed out to me, ill 1898, as Myall. 

# 

List of Eucalypts . 

The Eucalypts noticed were as follows:— E . stsllulata, A\ 
Afoorei, E. coriacsa, E. amygdalina , and var, nitida (?), E. dives, 
E< macrorrhyneha, E. 'haniastoma, E. jraxinoides , E. pnlvigera , 
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E. viminalis, E. Bridgesiana » E. rubida , E> maculosa , i?. fasti- 
gata> E. Sieberiana , E. paroifolia t n.sp. i?. sp.,(No. 1980). 

My thanks are due to Messrs. J. H. Maiden, F.L S., and E. 
Befcche for assistance in identifying some of the plants. I am 
also indebted to Miss E. Tivey, who supplemented my collection 
of specimens, and to Mr. Alfred Tivey for affording facilities for 
visiting the Kybean River, and also for procuring leaves of 
Eucalyptus parvifolia for distillation. 


EXPLANATION OF PLATE XXX. 

Seedlings of Eucalyptus pulvigtra A. Cunn., grown from seed collected at 
Cox’s River, in October, 1904; flowering, March, 1908. 
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DESCRIPTION OF A NEW SPKCTES OF EUCALYPTUS 
FROM THE MONARO DISTRICT, N.S.W. 

By R, H. Cambaoe, F.L.S. 

(Plates xxviii.-xxix.) 

Eucalyptus pakvifolia, n.sp. 

Arbor parva, umhrosa, alta pedes viginti trigintavo (raro quad- 
raginta), trunci diametro unciarum duodeeim ad duodeviginti. 
Folia tmiera ovata noc longiora una uncia, opposita, decussata, 
superficie inferior© pallida, neo alia plerumque folia sunt arbori- 
bus minoribus quam decern ad duodeeim pedes. Folia matura 
lineali-lanceolata ad ovato-laneeolata, longa uneias duas et dimi- 
dium, seepe opposita, plerumque adunca ad extremum. Gemma 
sessiles, parvto, operculo conicnli ad obtusum, breviore quatu 
ealycistuhus, pedunoulis . nxillaribua, planatis step© oppositis, 
longis circiter unam lineam. Flores in umbella quinque sexve, 
raroseptem. Anthem versatilibus medioeri magnitudine, cellis 
fere parallels, paulo latioribus ad imnrn, glande parva. Fructus 
globoso-truncatus, diametro raro plus quam duarutn linearum, 
interdum contractior ad orifioium, valvis non exsertis. Cortex 
levis, colore cinereo vel plumboso. Materia colore roseo, mollis 
et fragilior. 

f,oc .—Regio plana prop© lantern Summit* Kybeani, 

A small umbrageous tree reaching 20-30 feet high, rarely 40 
feet, with stem-diameter of 12-18 inches. 

Juvenile leaves ovate, under 1 inch long, opposite, decussate, 
under side pale', usually the only foliage on trees up to 10-12 feet 
high. Mature leaves lineardanceolate to ovate-lanceolate, up to 
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inches long, often opposite, the tips usually hooked. Buds 
sessile, small, the operculum conical to obtuse, shorter than the 
calyx-tube, peduncles axillary, flattened, often opposite, about 1 
line long, Flowers five or six in umbel, rarely seven. Anthers 
versatile, of medium size, the cells'neerly’ parallel, rather broader 
at the base, small gland. Fruits giobular-truncate/rarely exceed¬ 
ing 2 lines in diameter, sometimes slightly contracted at the 
orifice, valves not exserted. Bark smooth, dull gray to le«d 
colour. Timber pale pink, soft and rather brittle. 

Hab. —Flat land near the head of Kybean River. 

Its affinities are with E. acaciceformis Dearie and Maiden, E. 
stdlulata Sieb , E . ayyregata Deane and Maiden, and E. enyeni - 
oides Hieb., var. na«a Deane and Maiden. 

It differs from both E . acacimformis ami E. agyreyata in the 
bark, which is fibrous, while that of E. parvifolia is smooth. 
The leaves of the former two soon become alternate, while many 
of those of the latter remain opposite, even when the trees are 
full-grown, or much longer than is usual with the great majority 
of Euealypts. 

It is of interest to note that E. ayyregata is associated with E, 
akllulata from the Lithgow-Orange district in the north, to the 
. upper part of the Bhoalhaven River in the south, between Braid- 
wood and Coorna, but has not been recorded from Monaro. On 
the Upper Kybean, however, E . parvifolia appears to take the 
place of E . aggi'egata> with which it has considerable affinities, 
and occurs in similar situations to E. slelullata. 

E. parvifolia resembles E. skMulata in bark (partly), fruits and 
habit, but differs absolutely in foliage, both as regards venation 
and disposition. 

It resembles eugenioides var. nana in the shape of the 
juvenile foliage and fruits, but differs in bark, timber, anthers, 
and mature foliage. 

The retention of a very large proportion of the small oppositely 
arranged leaves on mature trees is one of the most striking 
characteristics of this new species, hence the specific nkme. , 
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DESCRIPTION OF A NEW SPECIES OF EUCALYPTUS, 


Leaves of this Eucalyptus were procured and distilled at the 
Technological Museum. Messrs. Baker and Smith report on the 
oil as follows : 

The oil obtained from the leaves of this species by steam-Jistil- 
labion is of excellent quality, and consists very largely of 
eucalyptol. In its general characters it corresponds to the 
essential oils obtained from the members of the “Gum-Group” 
of Eucalypts, and, therefore, closely approximates to the oil dis¬ 
tilled from Eucalyptus globulus , although it is even richer in 
eucalyptol than the oil from that species The rectified oil is 
slightly yellowish, and, as is common with the crude oils of this 
group, contains a small amount of volatile aldehydes. The 
amount of ester present was hut small. The oil contained a 
small quantity of dextrorotatory piuene, but phellandrene was 
quite absent. No less than 93 per cent, of the crude oil distilled 
between 167and 190°C., and in this fraction the eucalyptol 
was determined by the resorcinol method, and calculated for the 
crude oil. The yield of oil is unfortunately not great, and 271 lbs. 
of leaves with terminal branchlets gave only 29£ ounces of oil, 
equal to 0*081 percent. When rectified, the oil from this species 
would produce an excellent oil tor pharmaceutical purposes. 

The crude oil had the following characters 
Specific gravity at 15®C.=0*9177 
Rotation a D in a 1-dcm. tube— + 3*0*. 

Refractive Index at 25° C>=1*4678. 

Soluble in 1*15 volumes 70 per cent, alcohol by weight. 
Saponification number of ester with free acid —5*6 

If calculated entirely as ester there was 1*96 per cent, 
considered as geranyl acetate. 

Eucalyptol (by the resorcinol method)=83 per cent. 

The large fraction (93 per cent.) had specific gravity at 15° * 
0*9155; rotation 4* 3*5 W ; refractive index at 27° «1*4651. It 
was soluble in 1*1 volume of 70 per cent, alcohol. 

On continuing the distillation, 2 per cent, of a yellow oil came 
over between 225° and 235°C. This had specific gravity 0*9286 
at 15°, and a refractive index above 1*51. It had an odour 
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somewhat indicating aromadendral, but when dissolved in 
chloroform it was dextrorotatory, thus differing from that 
substance. 


EXPLANATION OF PLATES XXVIII.-XXIX. 
Eucalyptm parvtfolia, sp, nov.(Small-leaved Sally). 
Plate xxviii. 

Fig. A.—Leaves of seedling. 

Fig.B.—Leaves and buds of mature branch. 

Fig. C.—Fruiting specimen, showing mature leaves. 

Fig.D,—Anthers (enlarged). 

Figs. A. and B. nat. size. Fig.C. approximately half nat. size. 

Plate xxix. 

Group of trees; Kybean, N. S.W. 
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WEDNESDAY, JULY 26th, 1909. 


A Special General Meeting, together with the Ordinary 
Monthly Meeting of the Society were held in the Linnean Hall, 
Ithaca Road, Elizabeth Bay, on Wednesday e.vening, July 28th, 
1908. 

Mr. 0. Hedley, F.L.S., President, in the Chair. 


SPECIAL GENERAL MEETING. 

liusineaB : To confirm the amendments of Rules ii., iii., iv., vi., 
viti., and xlvii., with a view to the admission of Women to full 
Membership. 

On the motion of Mr. Henry Deane, seconded by Mr. R. J. 
Tillyard, it was resolved, that tbo amendments bf the Rules 
specified, passed at last Meeting, he confirmed. 

On the motion of Mr. A. H. S. Lucas, seconded by Dr. H. G. 
Chapman, it was resolved, that the existing Associate Members 
be recognised forthwith as Ordinary Members. 


ORDINARY MONTHLY MEETING. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 13 Vols., 77 Parts or Nos., 24 
Bulletins, 6 Reports, 7 Pamphlets, and 4 Maps, received from 
62 Societies, were laid upon the table. 
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NEW AUSTRALIAN LEPIDOPTERA BELONGING TO 
THE FAMILY JVOCTUID&. 

A. Jeffehis Turner, M.D,, F.E.8. 

Section Hadeninae 
BoROUA MI 0 H 08 TICTA,* n.JBp, 

2.28 mm. [Head missing]. Thorax ochreous-whitish. Abdo¬ 
men whitish. Legs whitish, anterior pair with some fuscous 
suffusion. Forewings elongate, costa very slightly arched, apex 
rounded, termen obliquely rounded; ochreous-whitish; a whitish 
streak along lower edge of cell, continued towards termen along 
veins 4 and 5; two minute black dots just above this,’one in 
middle and one in end of cell, and a slight fuscous suffusion in 
bifurcation; a terminal series of black dots; cilia whitish-ochreous. 
Hindwings with termen sinuate; white; a scanty fuscous suffusion 
near termen; some fuscous terminal dots; cilia white. 

Type in Coll. Turner. 

N.Q.: Townsville; one specimen. 

Sectiou Acronyctina. 

TuACHKA ALH1DISCA. 

Q.: Brisbane; one example in the Queensland Museum. 

Eupuexia polychkta. 

N.S.W.: Lawson, Blue Mountains, The locality given by 
Hampaon (Cat Lep. Phal. vii. p,248) is incorrect, 

Pkrigea a roan a, 

Perigea aroana Bak., Nov, Zool. xiii, p. 194 (1906). 

Perigea cortfundens Heaps., Cat Lep. Phal. vii. p. 831., nec 
Wlk„ Char, Undesc, Lep, p.69. 

* fincpoemteros f with small spots. 
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NEW AUSTRALIAN LEPIDOPTBRA, 


N.Q.: Thursday Islaud, Cairns, Atherton, Townsville—Q.: 
Brisbane, Also from New Guinea, 


ElUOPUS TltlUNEATA. 

Q.; Brisbane. 

Ekiopus maillardi. 

N.Q,: Townsville. 

AuCUA THIPHAtNOlDES. 

The West Australian locality is an error. 

Hypoprrigba HjEMObrhanta,* n.sp. 

(J. 28 mm. Head and thorax dark fuscous mixed with pale 
reddish. Frona very prominent, with a central acute process 
surrounded by a circular groove and outer ridge. Palpi l, 
slender, porrect; ochreous. Antennae whitish-ochreous; in 
with short ciliations (£) and longer bristles (1). Abdomen pale 
ochreous irrorated with fuscous; a pale fuscous tuft on basal 
segment. Legs whitish-ochreous mixed with fuscous. Forewings 
elongate-triangular, costa nearly straight, apex round-pointed, 
termen bowed, oblique; dark fuscous mixed with pale red; an 
obscure dentate transverse line at & similar line just beyond 
middle, traversing a reddish spot, which appears to represent 
reniform; a suffused reddish streak along fold; terminal area 
paler, and bounded anteriorly by an obscure dentate line; a 
strongly crenate dark fuscous line touching termen on crenations; 
cilia reddish mixed with fuscous, Hindwings with termen 
rounded; fuscous; cilia whitish-fuscous. 

Type in Coll. Turner. 

Q.: Ada vale (far west); in March; one specimen. 

Pkombtofus pass a lota f, n.sp. 

$>. 26 mm. Head and palpi dark fuscous mixed with whitish. 
Thorax dark fuscous; tegulse with anterior edge brownish, 


f alpoppavTos, blood-stained. 
+ ira<r«raXorof, peg-marked. 
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posterior edge whitish. Abdomen pale fuscous, apices of 
segments whitish-ochreons. Legs dark fuscous mixed with 
whitish; posterior pair mostly whitish. Fore wings elongate- 
triangular, costa gently arched, apex rounded, termeu obliquely 
rounded; dark fuscous with a few brownish scales; a blackish 
streak from base along fold to a small circular ochreous spot, 
representing orbicular, at J, contained in a wedge-shaped blackish 
streak with apex anteriorly; this streak is abruptly followed by 
a wedge-shaped ochreous blotch, its apex at $ and its posterior 
edge finely dentate; a terminal paler brownish-fuscous fascia 
limited anteriorly by a wavy line; cilia brownish-fuscous with 
obscure darker bars. Hind wings with termen rounded, slightly 
wavy; fuscous; cilia whitish with a fuscous basal line not 
reaching torn us. Underside of fore wings fuscous; of hind wings 
whitish with a central fuscous dot and apical fuscous blotch. 

Type in Coll Turner. 

V.; Birchip; in April; one specimen received from Mr. I). 
Goudie. 

Section Stictopterinie. 

Gyrtona lophota,* n.Kp, 

22 mm. Head, palpi, and thorax fuscous-brown. Antenna? 
dark fuscous. Abdomen fuscous. Legs fuscous-brown with 
whitish annuiations. Forewinga elongate, posteriorly strongly 
dilated, apex rounded, termen scarcely oblique, rounded beneath; 
fuscous-brown irregularly mixed with whitish; a roundish dark 
spot on base of costa; several transverse lines in basal the last 
being occupied by a very prominent ridge-like crest in disc; 
median area t of disc suffused with whitish containing several 
indistinct transverse lines, this suffusion prolonged to fcornus 
and lower part of termen; two closely parallel dentate fuscous- 
brown lines at $, succeeded by a similar single line; a dark apical 
blotch traversed by a whitish dentate subterminal line; an inter¬ 
rupted brown line dose to tertrien; cilia brown-whitish. Hind- 
wings with termen wavy; fuscous, towards base whitish; cilia 
Whitish with a fuscous basal line, * 


Xo<£«roc, created. 





344 


NEW AUSTRALIAN LKPIDoPTBKA, 


Type in Coll, Turner 

N.Q.: Kuranda; in September and December; two specimens 
received from Mr. F. P. Dodd. 

Section Sarrothripin® 

Sarrothripa abstrusa,* n.sp, 

9 . *22 unn. Head fuscous. Palpi 3J; fuscous with white irrora* 
tion. Antennue dark fuscous. Thorax and abdomen pale fuscous. 
Legs fU 8 COUS mixed with whitish; posterior pair whitish. Fore* 
wings oblong, costa strongly arched at base, thence nearly 
straight to near apex, apex rounded, termen obliquely rounded; 
whitish mixed with brownish-fuscous; a short greenish streak 
from base of costa parallel to dorsum; a large circular blackish 
spot in middle of disc near base; five short broad oblique fuscous 
streaks ou costa; from the first of these arises a fine, slightly 
dentate, fuscous median line to dorsum; from the third a similar 
postmedian line; some subcostal fuscous suffusion between these 
lines; a aubterminal series of fuscous dots increasing in size 
towards tornus; an interrupted fuscous terminal line; cilia 1 
pale brownish-fuscous. Hindwings with termen slightly sinuate; 
fuscous; cilia fuscous, apices whitish. 

Type in Coll. Turner. 

KQ.: Kuranda; in September; one specimen received from 
Mr. F. P. Dodd. . 

Section Aoontian®* 

Cacvparib mblanolithA, f n.sp. 

<£ 9 . 23-38 mm. Head and thorax ochreous-fuscous with an 
unctuous gloss. Palpi ochreous. Antemne fuscous; ciliattona 
in $ 1 £. Abdomen deep yellow. Legs ochreous. Fotewing* 
oval, costa very strongly arched, apex rounded, termen gently 
rounded, oblique; ochreous-fuscous; base suffused with unctuous 
scales; a round crest of black scales on middle of dorsum; an 


** Abstrusui, concealed, 
t ptXapoXidofj black jewelled. 
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oblique line of unctuous scales from \ costa to mid-termen; two 
short outwardly oblique similar streaks from costa at middle and 
j; an oval black subapical spot outlined with ochreous, and 
divided by a fine ochreous line'into a larger upper and smaller 
lower segment; cilia ochreous-fuscous with an unctuous basal line* 
Hind wings with termen rounded; deep yellow; a large roundish 
dark fuscous spot near apex : cilia yellow. 

Type in Coll. Turner, 

N.Q.: Kuranda; from October to January; five specimens 
received from Mr. F. P. Dodd. 

Section Ho mop term® 

Calliodks xanthopyga,* n.sp. 

C J, 67 mm. Head, palpi, and antenn® reddish-brown; antennal 
pectinations 3. Thorax fuscous; tegul® reddish-brown. Abdomen 
dark fuscous at base, apical half ochreous, tuft fuscous at base; 
underside ochreous. Legs ochreous; anterior and middle tibia* 
and tarsi fuscous. Forewings triangular, costa moderately 
arched, apex round-pointed, termen bowed, oblique; fuscous- 
brown mixed with whitish; a dark fusooUs dentate line from 
costa near base to base of dorsum; a similar roughly parallel line 
from j costa to \ dorsum, forming the anterior edge of a broad 
median fuscous band; a transversely oval ocellus lies on the pos¬ 
terior edge of this band, outlined with black, internally greenish, 
containing two black spots united anteriorly by a whitish line; 
beyond this band is a narrow whitish band containing a dentate 
brownish line from § costa to $ dorsum; an indistinct darker 
shade beyond this, dentate posteriorly; two parallel crenate 
fuscous subterminal lines; cilia brownish. Hindwings with 
termen rounded; dark fuscous-brown; a transverse whitish band; 
subterminal lines and cilia as forewings. Underside ochreous 
with large oval median blackish spots, dentate postmedian lines, 
and suffused fuscous terminal bands oh fore and hindwings. 

Type in Coll. Turner. 

N.Q.; Ingham; one specimen from Mr. McKie's collection. 
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NEW AUSTRALIAN LBPIDOPTKBA, 


THYAS D1C0ELA,* tl-ftp, 

48 mm. Head, palpi, and thorax fuscous-brown. Antennae 
brown; in minutely ciliated. Abdomen fuscous. Legs fuscous; 
all femora and tibiae in $ densely clothed with long hairs. Fore¬ 
wings triangular, costa very slightly arched, apex round-pointed, 
termen bowed, oblique, crenulate; dark fuscous-brown; costal 
edge paler; a transverse antemedian white fascia, suffused with 
purple-fuscous towards extremities, sharply defined, both edges 
evenly concave; a sharply defined pale apical patch with curved 
outline, ending in a dark apical and smaller subapical tooth; a 
sharply defined line from middle of apical patch to £ dorsum; 
beyond this disc is paler, becoming whitish towards termen; an 
indistinct fine whitish dentate subterminal line; a fine fuscous 
terminal line; cilia pale fuscous, Hiudwings with termen 
rouuded, crenulate; fuscous, on termen mixed with whitish; a 
white streak from $ dorsum half across disc; terminal line and 
cilia as forewings. 

From Thyas constricta Butl., to which it is allied, this may be 
distinguished by the narrower fascia of fore wing, differently 
shaped apical blotch, and more hairy legs of g. 

Type in Coll. Turner. 

N.Q.: Cairns; one specimen. 

THYAS CRIMNOPA8TA,t H.sp, 

9 . 28 mm. Head, thorax, and abdomen fuscous with some 
whitish irroratiou. Palpi fuscous; secoud joint, except at apex, 
irrorated with whitish-ochreous. Antenna dark fuscous. 
Legs fuscous irrorated with whitish. Forewings triangular, 
costa straight except near apex, apex pointed, termen bowed, 
oblique, crenulate; fuscous; a basal patch of rather dense 
white irroratiou, a similar fascia at rather broad, edges 
irregularly dentate; a dark'fuscouB line from § costa towards 
tornus, forming an acute angle in middle, aud ending on | 


* dixoiXor, biconcave, 
t Kp*p9<ma<rrot t flour-sprinkled. 
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dorsum; a band of whitish irroration from costa above this 
to termen near tornus, and a smaller aubapical band con¬ 
fluent with it; a small dark fuscous spot above tornus; cilia 
fuscous mixed with whitish, Hindwings with termen rounded, 
crenulate; dark fuscous; a whitish line from dorsum just above 
tornus to middle of disc; and a shorter whitish suffusion from 
tornus along termen; cilia fuscous mixed with white, between 
veins 5 and 7 wholly white. Underside of wings uniformly 
fuscous except cilia, which resemble upper side. 

Type in Coll. Turner. 

N.Q.: Townsville; one specimen. 

Section Noctuiu®. 

BOCULA OD0NT08EMA,* ll.Sp. 

(J. 35 mm. Head, palpi, antennae, thorax, and abdomen pale 
brownish-oohreous. An ten me in with tufts of cilia (1£). 
Abdominal tuft in much exaggerated, Legs fuscous; posterior 
pair pale ochreous; posterior tibiae with a dorsal fringe of long 
hairs in Fore wings broadly triangular, costa scarcely arched, 

apex rounded, termen long, deeply bowed, dorsum short; pale 
brownish-oohreous; a median dark fuscous dot towards costa; a 
sharply defined postmedian dark fuscous blotch, anteriorly 
rounded, posteriorly with four sharp teeth, the first and third 
longest; a small suffused apical dark fuscous spot; a terminal 
series of dark fuscous dots on veins; cilia concolorous. Hind- 
wings of (J aborted towards apex with neuration distorted; 
ochreous-whitish. 

Type in Coll. Turner. 

N.Q.: Kuranda, in September; one specimen received from 
Mr. F. P. Dodd. 

Cap nooks stuoxiA,! n.sp 

9 . 40 mm. Head pale ochreous, face purple. Palpi long, 
recurved, second joint reaching vertex, terminal joint nearly as 
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NEW AUSTRALIAN LKP1D0FTKHA, 


long as second, stout, obtuse; purple mixed with fuscous and 
whitish, apex whitish. Thorax and abdomen oohreous*fuscous, 
purplish-tinged; legs fuscous-purple mixed with whitiah-oohreous; 
posterior pair whitish-ochreous; anterior and middle tarsi dark 
fuscous annulated with white. Fore wings triangular, apex 
pointed, termen strongly bowed, slightly oblique, crenulate; 
ochreous fuscous tinged with purplish; traces of a transverse line 
at |; two white dots in disc before this line; two white dots on 
costa near base, apd four towards apex; an irregularly dentate 
line at traversing a large whitish suffusion, broadest on dorsum 
and not reaching costa; short whitish streaks between veins 
ending in fuscous terminal dots; cilia concolorous. Hindwings 
with termen rounded, crenulate; colour and cilia as forewings; a 
suffused whitish blotch above tornus. 

Type in Coll. Turner. 

N.Q.: Kuranda; in November; one specimen, received from 
Mr. F. P/Dodd. 

Mecodina zofherqpa,* n.sp. 

$>. 47 min. Head, palpi, thorax, abdomen, and legs fuscous, 
brown. Antennae fusoous, Forewings elongate-triangular, costa 
geutly arched, apex round-pointed, termen scarcely oblique, 
bowed, crenulate; fuscous-brown; indications of a dentate trans¬ 
verse line at two whitish dots placed transversely just beyond 
middle; a postmedian pale fuscous shade traversed by a tine 
dentate fuscous-brown transverse line; cilia concolorous. Hind- 
wings with termen wavy; fuscous; cilia fuscous. 

Type in Coll. Turner. 

N.Q.: Kurauda; in December; one specimen received front 
Mr. F. P. Dodd, 

Zethes tkphkaea, t n.sp, 

32 mui. Head and tkor&x grey. Palpi grey mixed with 
whitish, Antennae ochreous-whitish. Abdomen grey with white 
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irroration. Legs whitish. Fore wings elongate-triangular, costa 
nearly straight, apex rectangular, termen crenulate, acutely 
angled on vein 4; ashy-grey with a few scattered fuscous scales; 
two fine dentate fuscous lines at § and a submarginal series of 
fuscous dots between veins; a'fine fuscous terminal line; cilia 
grey. Hind.wiogs with termen crenulate, not rounded; colour 
and markings as forewings. 

Type in Coll, Turner. 

N.Q : Kuranda; in October; one specimen received from Mr. 
F. P. Dodd. 

ZbTHES SHIVULA. 

Marrnorinia shivula Gn., Noel. iii., p.372, 

Zethas xylochroma Wlk , Cat. Brit. Mus. xv., p.1525. 

Egnasia grisangula Hmps., Ill. Het. viii., p.90, 

Zethes adoxopis Turn., Trans. R. Soc. S. Auat. 1908, p.68. 

Section Erastrianae. 

ERASTHIA OLANDfiSTINA*, n.sp. 

26 mm. Head, palpi, and thorax brownish-fuscous. 
Antennas fuscous; in £ thickened and paleochreous beneath with 
very short ciliations (^). Abdomen fuscous; with crests on 
dorsum of four basal segments, Legs brownish-fuscous; posterior 
pair paler. Forewings elongate-triangular, costa gently arched, 
apex rounded, termen obliquely rounded; brownish-fuscous; a 
thick, broken, transverse, dark fuscous line near base; indications 
of two very tine dentate postmedian lines, partly edged with 
whitish, but for the most part nob traceable; cilia brownish- 
fuscous with a basal series of minute whitish dots. Hindwings 
with termen rounded; grey; cilia grey. 

Type in Coll, Turner. 

N.Q.: Kuranda; in September; one specimen received from 
Mr. P.'P. Dodd. 

TaRAOHB XUTHOBOMA, f n.sp. 

$9. 15-18 mm. Head and palpi pale obhreous-yellow, the latter 
with some dark fuscous scales. Antenna? fuscous; ciliatious in 


* Clandestimis, bidden, 
t lov&HTtt/iof, with yellowish body. 
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minute. Thorax dark fuscous with a pale ochreous-yellow 
central spot; teguhe pale ochreous-yellow with dark fuscous 
centre. Abdomen pale ochreous-yellow. Legs fuscous; posterior 
pair whitish. Forewings triangular, costa gently arched, apex 
rounded, termen bowed, oblique; white, markings dark fuscous; 
a triangular spot at base of costa; a broad fascia at narrowing 
on dorsum, its centre with some white suffusion; a curved post* 
median line in disc not reaching either margin; a broad fascia just 
beyond this, its posterior edge showing two broad projections 
above and below middle, the former more prominent; a tei initial 
series of oval dots; cilia white. Hindwings with termen rounded; 
fuscous; cilia whitish. 

Pa?*.-—White markings largely suffused with dark fuscous 
(Port Darwin). 

Type in Coll. Turner. 

N.A.: Port Darwin—N.Q.; Stannary Hills, Kuranda; in 
March and J uly; five specimens. 

Tarachk pinodbs,* n.sp. 

16 mm. Head, palpi, thorax, and abdomen fuscous. 
Antennas fuscous; dilations in g j. Legs fuscous irrorated, and 
tarsi annulated, with ochreous-whitish. Fore wings elongate- 
triangular, costa slightly arched, apex round-pointed, termen 
slightly bowed, oblique; pale fuscous; markings dark fuscous 
irregularly edged with pale reddish-brown; a wavy transverse 
line at J; a line from mid-costa to J dorsum; a line from J costa 
curved first outwards and then inwards to join preceding line; a 
circular whitish orbicular spot between first and second lines; a 
whitish renifurm spot following second line; a spot on costa 
beyond third line; some longitudinal pale reddish-brown streaks 
between third line and termen; a dark fuscous terminal line; cilia 
fuscous, apices whitish. Hindwings with termen sinuate; grey; 
cilia whitish with a grey basal line, 

. Type in Ool!. Turner. 


TTtMtdi??, squalid. 




BY A. J. TURNER. 


351 


N.A.r Port Darwin; in January—N.Q.: Townsville; in 
January; two specimens received from Mr. F. P. Dodd. 

CORGATHA ANTHINA,* II sp. 

£, 18-20 mm. Head and thorax ochraous-fuacous. Palpi 
ochreous-fuscous irrorated with white. Antenna whitish-grey; 
ciliations in £ £. Abdomen pale ochreous, with some reddish 
irroration on dorsum of basal segments. Legs pale fuscous 
irrorated with white; posterior pair reddish irrorated with 
white. Forewings triangular, costa slightly arched, apex 
pointed, ter men angled on vein 4, somewhat excavated 
above and below angle; reddish; costa suffused with fuscous; 
four somewhat dentate fuscous transverse lines, first from 
^ costa to J dorsum, second from f costa to \ dorsum; third 
from £ costa to £ dorsum, angulated in disc, and with a few 
whitish scales on posterior edge; fourth subterminal, rather 
indistinct; white dots on costa at origins of second, third, and 
fourth lines; a short transverse fuscous linear mark in disc 
between second and third lines; a fuscous terminal line; cilia 
orange-yellow, on costa, apex* and angle reddish. Hind wings 
with termen scarcely rounded; as forewings but with one basal 
line and a median fuscous fascia, 

Var ,—All fuscous markings nearly obsolete ; forewings 
odireous-grey contrasting with reddish hindwings; white dots on 
third transverse line well marked, 

Type in Coll. Turner. 

Q,: Toowoomba; iu January (type) : Puny a Mountains; In 
December (var.): two specimens. 

MlORiBSOHUS NIVI0EP8,t n.sp. 

£.14 mm. Head snow-white, posterior part reddish; face and 
palpi brownish-oohrcous. Antennse white; ciliations in £ 1$. 
Thorax and abdomen reddish. Legs whitish-ochreous. Fore¬ 
wings triangular, costa straight to near apex, apex aoute, termen 


flowery. 

tNivleeps, with snow-white head, 
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strongly bowed, oblique; reddish; oosta suffused with fuscous; a 
remform fuscous spot beneath mid*costa; a fine dentate post*' 
median line from § costa outwards, then angled to dorsum near 
middle; a fuscous terminal line; cilia reddish. Hindwings 
with termeri rounded; as forewings. 

Far .—Whole of diso between postmedian line and termen of 
both wings suffused with fuscous. ' 

Type in Coll Turner. 

N.Q.: Kuranda; in December; two worn specimens received 
from Mr, F. P. Dodd. 

Eublbmma loxotoma*, n.sp. 

25-28 mm. Head and palpi oohreoua-fuscoua. Antenna* 
ochreous-fuscous, towards apex dark fuscous. Thorax whitish- 
grey tinged with purple. Abdomen ochreous-fuscous* Legs 
ochreous-fuscous; tarsi with narrow white annul&tions. Fore¬ 
wings triangular, costa straight, apex acute, termen bowed, 
slightly oblique, slightly crenulate; whitish-grey tinged with 
purple; an ochreous-fuscous straight streak from apex to mid- 
dorsum, preceded by some ochreous-fuscous suffusion in disc; 
oostal edge ochreous; three fine ochreous-fuscous lines; first 
dentate, outwardly curved, at second straight, from mid-costa 
very obliquely outwards to streak; third from $ costa parallel to 
second as far as streak, thence continued as an irregularly dentate 
line to | dorsum; fine lines along veins between this and termen; 
a fine terminal line; cilia ochreous-fuscous, apices purple-fuscous, 
Hindwings with termen slightly rounded; colour as forewings; 
streak represented by an antemedian line; an evenly dentate fine 
subterminal line. 

Closely allied to versicolor Wlk., of which it might be taken 
for a variety; but, in addition to the larger size and different 
coloration, the subtermiual lines, especially of the hindwings, are 
more evenly dentate. 

Type in ColL Turner. 

N.Q.; Townsville; in July; two specimens received from Mr. 
F. P. Dodd, 


* Xoforof«)v> obliquely divided. 
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EUBMIMMA APM50TA,* ll.Sp. 

J. 22 mm. Head and thorax whitish-grey. * Palpi fuscous; 
internal and upper surface of second joint whitish-grey* Antennas 
whitish-grey. Abdomen grey. Legs whitish-grey; posterior pair 
whitish. Fore wings triangular, costa straight, apex obtuse, 
termen strongly bowed in apical half, slightly oblique; whitish- 
grey with some browniah-ochreous irroration; costa brownish- 
ochreous; an obscure fuscous apical spot; cilia whitish-grey 
[abraded]. Hind wings with termen rounded; pale grey with 
flight ochreous tinge; cilia whitish-grey. 

Type in Coll. Turner. 

Q.; Gyrnpie; in April; one specimen. 

ZOFHOOHROA P80L0ES8A,t n.sp. 

(J. £0mm. Head and thorax dark fuscous. Palpi 2£; dark 
fuscous. Antennse fuscous; pectinations in $ 6. Abdomen 
fuscous; a dark fuscous crest on dorsum of basal segment. Legs 
fuscous. Forewings triangular, oosta scarcely arohed, apex 
rounded, termen bowed, oblique; dark fuscous; an oohreous- 
whitishdot in disc at J; a dentate blackish line at its posterior 
■edge partly outlined with ochreous-whitish, which forms a distinct 
spot on dorsum; a subterminal seVies of minute ochreous-whitish 
dots; cilia dark fusqous. Hind wings with termen rounded; 
fuscous: cilia fuscous. 

Type in Coll Turner. 

N.Q.: Kuranda, in October; two specimens received from Mr. 
F. P. Dodd. 

Section Hypeninja 
Gen. SAfe 0 PTinA,t n.g. 

Frons rounded, not projecting. Tongue well developed. Palpi 
recurved, second joint stout, appressed to frons, reaching vertex; 
terminal joint less than £ second, rather slender, acute. Antennae 

* <brXfffroff t simple, 
t sooty. 

X crapoirriXot, brush-wlnged, 
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of $ evenly ciliated, with a pair of bristles on each joint. Thorax 
and abdomen smooth, legs normal. Forewings of £ with a large 
tuft of long hairs from cell on undersurface; areole absent, 7 free, 
8 , 9, 10 stalked. Hindwings of with a hairy patch on under 
side; 3 and 4 stalked, 5 straight from rather below middle of 
cell. 

Type, S, milichias Turner. 

Saroptila milichias,* n.sp. 

26 mm. Head, palpi, thorax, and abdomen whitish-brown. 
Antennae whitish-brown; ciliations in £ 1£, bristles 2J. Legs 
whitish-brown. Forewings triangular, costa gently arched, apex 
rectangular, termen bowed, slightly oblique; in $ with a patch 
of long hairs from under side of cell, more or less covered by 
costal expansion of hindwing; whitish-brown; a white dot in 
middle, and another at end of cell; a slight ferruginous suffusion' 
between second dot and torn us; cilia whitish. Hindwings in $ 
with a large costal expansion and truncate apex, a dense hairy 
ridge from beyond middle of costa in a straight line nearly to* 
mid-termen; whitish-brown; costal half thinly scaled, whitish, 
translucent; cilia whitish. 

Type in Coll. Turner. 

N.Q.: Kuranda; in October; one specimen received from Mr^ 
F. P. Dodd. 

Saroptila mxgalosara, f n.sp. 

g. 25 mm. Head, palpi, thorax, abdomen, and legs fuscous- 
brown. Antenn® ochreous-whitish with fuscous irrorations; in 
£ ciliations 1, bristles 1£. Forewings triangular, costa nearly 
straight, towards apex wavy; apex acute, termen strongly bowed, 
soarcely oblique; in $ with a patch of very long hairs from cell 
beneath; fuscous-brown tinged with ferruginous; a whitish dot 
in middle, and another in end of cell; immediately above the 
latter a small ferruginous reniform spot; cilia fuscous-whitish* 


* gentle. 

tfLryaXcxrapos, with large brushes. 
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Hindwing in $ with costal expansion, truncate apex, and rounded 
termen, a round patch of dense moderately long hairs beneath 
costa a little beyond middle; fuscous-brown, paler towards dorBum; 
a costal patch bare of scales on % upper side only and notextending 
to apex; cilia fuscous-brown. 

Allied to the preceding species, but immediately distinguishable 
by the differently shaped hairy patch on under side of hindwing. 

Type in Coll. Turner, 

N.Q.: Kuranda; in April; one specimen received from Mr. F. 
E. Dodd. 

Panilla dkntilinka,* n.sp. 

9 . 35 mm. Head and palpi oohreous-whitish mixed with 
fuscous and reddish. Antenna? fuscous, towards base pale reddish 
barred with blackish. Thorax and abdomen ochreoua-whitish 
mixed with fuscous and pale reddish. Legs oohreous-whitiab, 
anterior and middle pair suffused, and tarsi annulated, with 
fuscous, anterior tibiae irrorabed with reddish scales. Forewings 
triangular, costa scarcely arched, apex rounded, termen bowed, 
oblique, crenulate; brown-whitish mixed with fuscous, which 
forms darker markings; some reddish scales near base; a broad 
ill-defined transverse line near base; a still less distinct line before 
middle; a fine acutely dentate line, the dentations capped with 
whitish dots, at §; a faintly marked pale acutely dentate sub¬ 
terminal line; short fuscous longitudinal streaks to termen between 
veins; cilia ochreous-whitish mixed with fuscouB and reddish. 
Hindwings with termen rounded, crenulate; colour and markings 
as forewings. 

Type in Coll. Turner. 

N.Q.: Kuranda, in May; one specimen received from Mr. F. 
P. Dodd. 

Chub asus 0 Pi 8 TH 0 SPitA,t n.sp. 

<JJ. 15-16 mm. Head and thorax whitish; face and palpi dark 
fuscous. Antennae dark fuscous; oiiiations in $ Abdomen 


* Dentilineus, with toothed line, 
t tbrtcrdoawiXof, with posterior spot. 
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whitish with a fewiuscous scales. Legs whitish irrorated with* 
fuscous. Forewings triangular, costa scarcely arched, apex 
round-pointed, ter men bowed, oblique; whitish with dark fuscous 
markings; a suffused streak along costa to §; a dot touching this 
near base; an interrupted transverse line at a suffused fuscous 
transverse shade before middle, succeeded by a short dark fuscous 
linear mark in middle; a line from J costa curved strongly out¬ 
wards and then inwards, ending on $ dorsum; an interrupted 
■terminal line; cilia whitish. Hind wings with termen scarcely 
-rounded; whitish; a dark fuscous spot on dorsum above tornus; 
cilia whitish. 

Type in Ooll. Turner, 

N.Q.: Kuranda; in October and November; three specimens 
received from Mr. F. P, Dodd. 
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No.14, 

By J. H. Maiden and E. Bktchk. 

(Plates xxxi.-xxxii.) 

ILUTAC EM. 

Atalantia glauca Hook. L 

Dubbo district (C. Marriott, District Forester; January, 1909). 

The fruits are describee! as globular, about | inch in diameter, 
and all fruits we have previously seen agree well with this 
description. Mr. Marriott’s specimens include some pear-shaped 
ones attaining nearly 1 inch in length. This seems to bo merely 
variation in the shape of the fruit; the leaves are exactly as in 
the typical form; flowers we have not yet seen. 

ucGuaiirosjE. 

ISOTROPIS ATBOPURPUREA F.V.M. 

Denman (W< Heron; September, 1903). 

We published this plant as new for New South Wales in these 
Proceedings, xxxiii., p.307, 1908, the localities given being 
Bingara and Manilla. We are now able to add a third New 
South Wales locality. Mr. Heron writes;—“ It is not very 
common in this part; it grows from 3 to 4 feet high/' 

Pui?8KA£A cin era so bn s Maiden and Betche. 

Coonabarabran, Forked Mountain, Timor Rock, Rooky Gler* 
(J. L, Boorman; September, 1908). 

Four new localities, in the same district, for a rare plant. 
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Acacia Dorothea Maiden. 

Since the publication of the description of this species in these 
Proceedings,'xxvi., p.12, 1901, we have received numerous speci¬ 
mens from Blue Mountain localities, which do not much enlarge 
the very limited geographical range of the species, but which 
necessitate the transposition of the species into the Section 
JuliJiorcK . The new material, especially specimens in bud from 
Leura (A. A. Hamilton and others), show distinctly that the 
flowers are in short spikes, inch (5-11 mm.) Jong, though often 
appearing globular when in full flower. 

This transposition makes the affinities of the species still more 
difficult to trace. There is not a single Acacia in Julijlorm with 
prominently 1-nerved phyllodia, so the species stands isolated in 
this Section. Its nearest affinities are doubtless in Uninerves , 
but in this Section it would stand isolated by its spike-like 
inflorescence. 

The position of this Acacia is therefore one not. free from doubt. 

Bentham regarded the phyllodia characters of primary import¬ 
ance, and kept a number of Acacias with spicate inflorescence 
under the Section Pungentes, Mueller regarded the spicate 
infloresconce as of more importance than the phyllodia, and 
removed Bentham’s spicate Pungentes to Julijlorce. 

If we take Beuth&m’s view, we must leave it in Uninerves . If 
we take Mueller’s view, we must remove it to Julijlorce. 

H ALOKRH AGA0E&. 

Haiorrhagis Lucasi, n.sp. (Plate xxxi.) 

Frutex erectus, leevis, glaber, infra 1 m. altua, ramis quad- 
rangulis. Folia opposita, lanceolata, extenuata basi sed sessilia, 
3*5-5 cm. longa, irregu lari ter serrata. Flores solitarii in brevibui 
pedicellis in axillis foliorum superiorum, vel terminates in brevi- 
bus axillaribus foliatis ramulis. Bracteol® foliaceee sessiles in 
pedioello juxta calyois basem. Calyois tubus laavis, quatuor iongu 
tudinalibus alia, lobia lato-triangulia, tubo circiter duplo breviori* 
*bus. Petala quatuor, alba, line&ria, circiter 12 mm. longa et 
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4 mro. lata, carinis obtusis. Stamina octo, petalis suhcequilongis; 
JMlthene longte, lineares, ereotfe, duabus cellis, aperientes longi- 
tudinale, Styli quatuor. Ovarium quatuor cellis, pendulo ovulo 
in singulis cellis. Fructus (non visus maturus), ellipticus, cellis 
quatuor, leevis, 5-6 mm. longus, quatuor alia, alee circiter 1 \ nun. 
latuo. 

Collected by Mr. A. H. S. Lucas, late President of this Society, 
4( in a wild gully near Gordon, Port Jackson,” November, 1908. 

An erect bushy shrub under 3 feet high, smooth and glabrous 
in all its parts; the branches quadrangular and slightly winged 
by the deourrenfc banes of the leaves, leafless in the lower part 
but marked by scars of the fallen leaves. Leaves opposite, 
lanceolate, narrowed towards tbe base, but sessile and narrowly 
decurront, 3$ to 5 cm. long except (he upper shorter floral leaves, 
irregularly serrate, the teeth with reddish callous tips. Flowers 
solitary, shortly pedicellate in the axils of the upper leaves, or 
terminal on short axillary leafy shoots, the two hracteoles a short 
distance removed from the base of the calyx, minutely denticu¬ 
late. Calyx-tube smooth, without any of the asperities so common 
in the genus, but with four longitudinal wings generally more or 
less undulate; calyx-lobes broadly triangular, alternating with tbe 
wings, rather above half as long as the tube. Petals 4, white, 
linear, about 12 mm, long and 4 mm. broad, bluntly keeled, alter¬ 
nating with the calyx-lobes. Stamens 8, nearly as long as the 
petals, the filaments less than J the length of the erect anthers; 
anthers linear, 2-cel led, opening longitudinally. Styles 4, about 
1 £ to 2 mm. long, with papillose stigmas. Ovarium quite adnate 
to the calyx-tube, 4*celled, with a pendulous ovule in each cell. 
Fruit (not seen quite ripe) elliptical, smooth, 5 to 6 nun. long 
without the calyx-lobes, conspicuously 4-winged, the wings about 

mm. brood, 4-celled. Kipe seeds not seen. 

. This is the most handsome species of a genus consisting 
generally of insignificant looking plants with no claim to beauty, 
The smooth glossy foliage and the comparatively large white 
flowers make it quite worth cultivating. It is rather difficult to 
find its exact position in the system, as it differs so essentially 
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from all other species known, but it belongs to Series iii. Opposite 
flora of Bentham's system, and we propose to place it next to If, 
monosperma F.v.M. 

MYRTACEiE. 

Baeckka dknticulata, n.sp. (Plate xxxiL) 

Frutex diffusus, glaber. Folia breviter petiolata, angusta 
ovata, 4-6 mm. longa et circiter 2-3 mm. lata, rotundata basi, 
denticulafco-ciliata. Flores 2-8, termiuales in axillia bractearum, 
vel rarius in axillis summorum foliorum. Pedicellis circiter 
eequilongis floribuB, artioulati super medium, duabua oppositis 
lafcis bracteis in articulo. Calycis tubus turbinatus, circiter 

mm. longus, brevibus triangulis lobis. Petala orbiculata, 
alba, lobis calycis circiter duplo longiora. Stamina 20-25 in 
ordine regulari; omnia filamenta fUiformia; anthere parvee vix 
longioree quam lataj; duabus cellis, cellis parallels, aperientes in 
duabus fissuris longitudinalibus. Ovarium tribus cellis, duabua 
collateralibus ovulis in singulis cellis. 

Kybean, 3800 to 4000 feet high, near the Kydra Trigono¬ 
metrical Station, east of Nimitybelle(R. H.Cambage; November, 
1908). 

A prostrate or diffuse shrub with terete branches, glabrous in 
all it* parts. Leaves not dense, opposite, spreading, very shortly 
petiolate, narrow-ovate, 4 to 6 mm. long and about half as broad, 
rounded and broad at the base, more narrowed towards the top 
but not acute, flat or the margins slightly recurved, prominently 
den ticulate-ciliate, rather paler underneath. Flowers white with 
the faintest tint of pink, terminal or the branohlets in the axils 
of the bracts forming umbels of 2 to 8 flowers, occasionally with 
branched rays, more rarely solitary and terminal or in the axils 
of the uppermost leaves. Fedioels mostly longer than, or as long 
as flowers, ar ticulate above the middle, with two opposite small 
broad braots at the articulation. Calyx-tube turbinate, about 
l^rnm. long, with short triangular lobes, faintly*oiliate. Petals 
orbicular, about twice as long as the calyx-lobes. Stamens 20 to* 
25 in a regular row round the margin of the disk; filaments ali^ 
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filiform; anthers small, not much longer than broad, 2-celled, the 
cells parallel, opening in longitudinal slits. Ovarium 3-celled, 
with two collateral ovules in each cell. Fruits not seen. 

The new species of Baeckea belongs to Bentham’s Section ii. 
Eui'yomyrtuB , and is sharply disiinet from the few species in this 
Section in the broad, neatly ciliate leaves, and, above all, by the 
terminal inflorescence. The terminal inflorescence is unique in 
the genus, as far as we know, but it shows a state of transition 
' from axillary to terminal inflorescence; the bracts supporting the 
rays of the terminal umbel are deformed leaves, and, therefore, 
the inflorescence might be described in other words : flowers 
axillary in the crowded uppermost leaves which are reduced to 
bracts. 

COMPOSITE. 

OCEAKIA FtOOKTONiE, n.sp. 

Dorrigo Table-land, on a clearing where Fagus Moorei formerly 
grew, within 2 miles of the east of the township (J. L. Boorman; 
March, 1909). 

Fruticosus, dense ramosus, 1-1 Jin. altus, partibus juvenilibus 
* fceotis capillis minutis crispatis non glutinosia. Folia linearis, 
conferta, 5-10 cm, longa, vix 5 mm. lata, marginibus recur vatis* 
Capitula radiata circiter 20-30, paniculo terminal! corymbosoque. 
Involucrum hemispheericum circiter 15 mm. transversim, squamis 
acutis, Flores radiales circiter 30, albi violaoeo tincti. Styli 
appendices angustte. Achenia omnia dense sericeo-piiosa; pappi 
’setae prope longitudine eequales. 

, Ah herbaceous plant attaining 4 to 5 feet in height, much 
branched from near the base, the stems unbranched till near the 
top and then branched again, terminating in the corymbose 
, inflorescence, covered with minute crisped but scarcely glandular 
hairs, as is also the young foliage. , Leaves linear, crowded, 2-4 
inches long and inch broad, sessile, the prominent midrib on 
tii,e underside running down the stems and giving them a striate, 
somewhat angular appearance, the margins recurved. Flower- 
beads rather large, $bout 20 to 30 in a terminal corymbose 
38 
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panicle, generally well above the leaves, the panicle-branches 
with few shorter floral-leaves passing into the distant small 
bracts on the peduncles, Involucre hemispherical, the bracts 
numerous, acute, the inner ones fully 3 lines long, the somewhat 
shorter outer ones passing into the bracts on the peduncles. Ray- 
florets white faintly tinged with violet, about 30 in number or 
rather less, disk-florets longer than the involucre, abruptly 
narrowed at about the middle. Style-appendages narrow. 
Achenes densely silky hairy, the pappus-bristles of nearly equal 
length. 

This interesting new species belongs to the Section Merismo- 
tricha of Archer's classification of the genus, and stands next to 
0 adenophora F.v.M., from which it is easily distinguished by 
the longer leaves, the herbaceous habit, and the absence of all 
viscidity. The collector asserts that it is an annual; and, if this 
be correct, it forms a rare exception to the usual habit of Austra¬ 
lian species of the genus. It was found in masses in a clearing 
in virgin forest, at a considerable distance from all settlements, 
so that the supposition that it is a naturalised plant is very 
remote. 

In honour of Miss Margaret Flockton, Botanical Artist, 
Botanic Gardens, Sydney, whose meritorious drawings of Aus¬ 
tralian plants are well known. 

Rutidosis lkiolbpis F.v.M. New for New South Wales. 

Bibbenluke near Bombala (Miss E. Edwards; December, 1908). 

The type-specimen was collected on the Snowy River, in 
Victoria. Bibbenluke is on an eastern tributary of the Snowy 
River in New South Wales, so it seems that the first recorded 
New South Wales specimen has been collected not far from the 
type locality, though in an adjacent State. 

ErBCHTITBS VALERIANJ5FOHA DO. 

An introduced weed, new for New South Wales. This plant 
was reported in 1906, by Mr. F. M. Bailey, as overrunning certain 
Queensland scrubs; and we now report it also from New South 
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Wales. Mr. J. L. Boorman collected it in March, 1909, in a 
clearing in virgin forest at Dorrigo. It is a strong-growing plant, 
attaining 5 feet in height, and is distinguished from all Austra¬ 
lian species of Erecktites by the colour of the pappus, which is 
purple at the top, paling down to white at the base* 

The species is recorded in the *' Index Kewenais” from Brazil 
only, but its range extends to North America. We have a 
specimen in the Herbarium collected, in 1899, by Prof. C. G. 
Pringle, in Mexico. 

Aokratum conyzoides L. New for New South Wales. 

Murwillumbah (R. C. Ewing; July, 1908). 

It is not in Mueller’s Census as a New South Wales plant, but 
one of us reported it in the Agricultural Gazette of New South 
Wales, in the year 1895, as a troublesome weed on the Northern 
Rivers. 

ASTKK SUBULATUS MicllX. 

Common in New South Wales. 

Prof. A. J. Ewart writes (Proc. Roy. Soo. Viet. xix. 34, 1906) 
that this weed, which is common in New South Wales, appears 
to be spreading now in Victoria, and lias been sent to Kew for 
determination, where it was determined as Aster dumosus L.(syn. 
Tripolium conspicuum Lindl., Aster imbricatus Walp., A . arena - 
roides Eaton). We had previously sent the same specimen to 
Mr. H. L. Fernald, of the Gray Herbarium of the Harvard Uni¬ 
versity, U.S.A., who is a well-known authority on North Ameri¬ 
can plants; and he determined the plant as Aster subulatus 
Michx., a species distinct from A . dumosus L. In comparing 
the New South Wales specimens with Aster subulatus and A. 
dumosus in this Herbarium, we found that our specimens agree 
exactly with the three or four specimens labelled slater subulatus, 
and received from different sources and different localities; so 
that we must assume that Mr. Fernald’s determination is the 
correct one. 
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TIOOIDKJE. 

Macabthubia nbo-cambrica, F.v.M. 

Tomago, Hunter River (J. H. Maiden; May, 1908). The most 
southern locality recorded. 

Bentham given only one locality, Tweed River; and in the 
Herbarium we have it from only two localities, Byron Bay and 
Richmond River. 

LAURACEjE. 

Cassytha filiformib L. New for New South Wales. 

Coflf’s Harbour (J. L. Boorman; May, 1909). 

The npecies has p wide range over the maritime districts in 
tropical Asia, Africa, and America; but has been, in Australia, 
previously only recorded from Queensland. It is evidently very 
closely allied to the common New South Wales <7. paniculata 
R.Br., from which it can hardly be distinguished without fruits; 
but the fruits of the Goff’s Harbour specimens are quite smooth, 
while the fruits of C.paniadata are distinguished by six raised 
longitudinal ribs. 

DABIAm 

Pkunella vulgaris L, var. laoiniata Benth.(P. laciniata L.). 

Mittagong (Henry Deane; November, 1900); Wingello(J. L. 
Boorman; December, 1900); Bowral(Wm, Greenwood; March, 
1909). 

Red and white flowering specimens of Prunella, received 
recently from Mr. Greenwood, drew our attention to this 
unrecorded variety, distinguished from the typical P . vulgcvri# by 
the white flowers and iaciniate leaves. Var. laciHiata seems not 
to be uncommon in New South Wales, but it has never been 
recorded, as far as we know. Opinions differ as to whether it is 
a variety of the common cosmopolitan P. vulgaris, or a distinct 
species. In the “ Index Kewensis it is regarded as distinct from 
P vulgaris , while Bentham reduces it to a variety of P. vulgaris 
in De Candolle’s Prodromus (Vol.xii., p.411); the fact that both 
are now recorded for Australia speaks in favour of Bentham'* 
view. ' „ 
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OBCHn>E£. 

Prabophyllum fimbriatum R.Br., var.? 

Charley's Forest near Brai^wood, about 8 miles from the 
CJurrockbilly Mountain, at about 3000 feet altitude, growing 
-chiefly amongst the prostrate Orevillsa Renwickiana F.v,M.(J. 
L, Boorman; March, 1909). 

Stems slender, generally between 1 and 2 dm. high, the leaf 
reduced to a sheathing bract. Flowers few to 8 in the spike, 
about 2 or 3 cm. long, of dark claret-colour in general impression. 
Lateral sepals united at the slightly gibbous base, linear but 
narrowed towards the top and spreading with an uudulate twist, 
5 or 6 mm. long and about 1£ mm. broad, achrainate and with a 
abort abrupt point, purplish-brown, darker outside than inside, 
glabrous; dorsal sepal nearly the same length, acutely acuminate, 
light-coloured and striate, scantily fringed with purplish-brown 
hairs on the sides. Petals much narrower and shorter than the 
dorsal sepal and somewhat darker, acutely acuminate. Labellum 
contracted into a ciaw at the base, articulate and movable, 
gibbous at the base, linear-oblong, about as long as the lateral 
sepals, smooth at the surface and with two raised lines in the 
upper part, the edges densely fringed with long purplish-brown 
hairs. Lateral appendages of the column as long as the column, 
2-toothed at the top, the inner tooth brown, the other yellow. 
Anther with a long point. 

We drew up the above description from fresh specimens under 
the impression that we were describing a new species, but tm found 
out later that we cannot point out any essential difference from 
Benfcham’s description of P. Jimbriatiim . Anyone who oompares 
Mr. Fifcsgerald’s coloured plate of P* fimbriatum with the flower 
painted by Miss Flookton from our specimens, will at once see 
tthat the two plants cannot be identical. Apart from the striking 
^difference in the colour, the two plants differ not inconsiderably 
in the Shape of the labellum, petals, and appendages of the 
column. Robert Brown’s original description applies equally 
well to both. To decide with certainty the question whether 
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Mr. Fitzgerald’s specimen or our own is the nearer to R. Brown's- 
type, access to the type-specimen is necessary, and this is beyond 
our reach. 

GH AMINE A, 

Dichkeachnk braohyathkra Stapf, n.sp., Kew Bulletin, 1906, 

p. 203. 

Swamp at head of Waterfall Gully, Mt. Wilson [Jesse Gregson 
(Grysou, in error, toe * cit.); March, 1906], (Sent by us to Kew 
for examination). 

This new species of Dickelachne is allied to D . sciurea Hook.f., 
but is distinguished from it by the smaller spikelets, the more 
unequal glumes, the much shorter awns, and the shorter anthers. 

Foa cqmprkssa L. 

In these Proceedings, xxxiii.,1908, we recorded the above grass 
as new for Australia. Prof. Ewart has since drawn our attention 
to the fact that he has recorded this species as a naturalised alien 
for Victoria. It seems probable that, in this State also, the 
grass can be regarded only as an alien and not as truly 
indigenous. 

FILICES. 

Gekichenia flageelakis Bpreng. New for New South Wales. 

Cooranbong district, about 80 miles north of Sydney (J. W. 
Browne; March, 1909); Monga or Sugar-loaf Mountain, Braid- 
wood (J. L. Boorman; March, 1909). 

This Malayan fern was previously known in Australia only 
from a barren speeimen collected on the top of the Macpherson 
Range, and published by Mr. F. M. Bailey some twenty years 
ago. It is common in the district from which/ we obtained the 
specimens, and it is sure to be found, in the future, in other 
Australian localities, but so far it seems to have escaped the 
attention of collectors. 

Its systematic position is with Q.jlabdlatan t.a., the group with 
all the branchings leafy, but it is easily distinguished from it. 
In G. Jlabdlata the angles in the forks of the branches are acute,. 
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and the pinnules are half upright; in G. flagellaria the angles in 
the forks are often nearly or quite a right angle, and the pinnules 
spread horizontally. The habit of 6\ Jlagdlaria is very much 
thut of G . linearis Clarke { G . dychotoma Hook.), but the latter is 
sharply distinguished from all other Gleichenias by the branches 
being leafless below the fork. 

The nomenclature of this fern presents some difficulties, but we 
have neither the herbarium-material nor the library at our dis¬ 
posal to be able to settle the difficulty, Gleichenia flagellaris 
•Spr., and G . laevigata Hook., are united in Hooker’s “ Synopsis 
Filicum,” and kept distinct in C. Christensen’s “Index Filicum.” 
In van Rosenburgh’s quite recently published “Handbook of the 
Malayan Ferns” the author adopts Hooker's name G. Imviyata, 
and adds (?) G. jlagdlaria Spr., as a doubtful synonym. In a 
i footnote he explains that G. jlagdlaria Spr., which has the under¬ 
surface very glaucous, is probably another species very near our 
plant, but not Malayan. It seems that the typical G. jlagdlaria 
is a native of Mauritius, and the Malayan form is G. laevigata, 
united later with G. flagellar is; if this inference is correct, the 
fern in question should be called G . laevigata Hook., if G.JlageU 
laris is regarded as a distinct species, but the latter name has 
priority if they are united. 

Angioptkbis evecta Hoffm. 

Burringbar, Tweed River district (B. Harrison; May, 1909). 

No specific New South Wales locality for this common tropical 
fern has been previously recorded, so far as we know. Mueller, 
in his Second Census of Australian Plants, gives “ N.S.W., Q.” 
as its habitat; and, as it is not a native of either Norfolk Island 
or Lord Howe Island (included by Mueller in his “N.S.W.” 
records), we must infer that he knew of a specific locality in New 
South Wales, but we cannot find any reference to this locality in 
his publications, and Prof. Ewart informs us that there are no 
New South Wales specimens of Angiopteris evecta in the 
National Herbarium, Melbourne. 
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The fern is evidently very rare in New South Wales, Mr. 
Harrison writes 11 1 know of only one specimen in the Tweed/ 
district,” The most southern Queensland locality recorded by 
Mr. Bailey is : gullies of the Blaekall Range ” in 26° 45 S.L., over 
100 miles north of the border of New South Wales, 

Oleandka neriiformis Cav. New for Australia. 

Herberfcon, North Queensland (R. F, Waller, 1908). 

The genus Olmndra has not previously been recorded for 
Australia. 0. ntriiformis is a very variable species, with an 
extensive range over Malaya, the Pacific Islands, and Tropical 
Asia. The leaves of the Queensland specimens attain a length of 
60 cm.; the stipe is 6-7 cm. long, and the articulation is less than 
1 cm. from the rhizome. 

marsixjacjea:. 

Marsilea angustifolia R.Br. 

Ooolabah (J. H. Maiden and J. L. Boorman; December, 1908), 
forming a dense turfy mass along the Bioping (at present)* 
unsubmerged part of the dam. 

A new locality for a plant rare in New South Wales. 


EXPLANATION OF PLATES XXXI. XXXII. 
Plate xxxi. 

Halorrhagi* Ltwoua, n.sp. 

Fig. A *—Flowering twig; nat. size. 

Fig.B.—Bud. 

Fig, 0.—Flower. 

Fig, D.—Flower, opened out. 

Fig.Be—Portion of flower, 

Fig.F.—Anther. 

Figs. G-H.—Young fruits. 

Fig.K,—Vertical seotion of young fruit, showing pendulous ovules- 
Fig.L,—Transverse section of ovary. 

Fig.M.—Portion of leaf. 
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Plate xxxli. 


Batckea dmticulata , n.sp. 


Pig. A.—Flowering twig. 

Fig.B.—Opening flower. 

Flg.O.—Flower, opened out, two petals removed. 

Fig.D. —Calyx, showing the pentagonal ring where the stamens have fallen 
off. 


Fig.35.— Transverse section of ovary, 

Fig. F.—Vertical section of ovary; one carpel removed. 
Fig.0.—Anthers, a, unopened; 6, open; c, back view. 
Fig.H.— Leaf enlarged. 


39 
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STUDIES IN TflE LIFE-HISTORIES OF AUSTRALIAN 
ODONATA. 

Part ii. Lifr-Hibtoky of mpiilema lestoides Selys. 

By R. J. Tilly aud, M.A., F.E.W. 

(Plate xxxiii.). 

The beautiful dragonfly which is the subject of this paper, is 
the only representative of the family Galopterygidce found in the 
temperate parts of Australia. In tropical Queensland a closely 
allied species, D. enphmo'idea Tillyard, is found. These two 
species aro the only known members of a peculiar and isolated ; 
genua, whose nearest allies must be sought for amongst the 
numerous Malayan representatives of the family. 

Comparatively, very little appears to be known of the early 
stages of the Galopterygidct, The great majority of the species are 
fouud only in the Tropics, and there seems to be nobody available 
who can spare the large-amount of time and trouble required to 
study them in their native haunts. The life-histories of various 
species of Galoptaryx and Hetasrina , however, which inhabit 
Europe and North America, have been thoroughly worked out, 
and at least one remarkable nymph of a tropical genus (Euph&a) 
appears to have been studied. The latter is, I believe, unique, 
amongst Odonate nymphs, in possessing paired gill-filaments along 
the sides of the abdomen, similar structures being commonly 
found in the nymphs of Epfwmeridm . It was, therefore, apparent 
that much new and interesting information might be expected 
from the discovery of the nymph of Diphlebia. Whether it 
would shew similarity of form or structure to Galopteryx , or 
whether it might not even possess some remarkable structure 
peculiar to itself, as in the case of Euphma , were questions on 
which I was eager to throw some light; so that it was with more 
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than usual keenness and pleasure that I set about finding an 
answer to them, 

Curiously enough, my first experience with a Diphlebia waB 
the discovery of a new species,^ D . euphmi>ides > at Kuranda in 
North Queensland, in December, 1904. It was not until a year 
afterwards, when I visited the Mount Kosciusko district, N.S. W,, 
that I came across the more widely distributed D, UatoidaH. On 
the Snowy River it was by no means uncommon, and was often 
a conspicuously beautiful object, as it rested, with expanded 
wings and brilliant blue body, on some rock in midstream, or on 
a twig of some overhanging bush. 1 was, however, quite unable 
to find out much about its habits. The males were rather shy, 
and difficult to capture; while the females were very seldom 
seen. Occasionally a pair were seen flying together over the 
water, but they were always attacked sooner or later by extra 
males, who generally succeeded in separating them or driving 
them off the river into the bush, Once or twice I came upon a 
pair at rest on a branch of a tree or bush, some distance from the 
water. We may reasonably conclude that the fertilisation of the 
ova is, therefore, generally accomplished away from the water, in 
some secluded spot of this kind. The next point to be observed 
was whether the male returned with the female to the river, and 
accompanied her during imposition. Here I was completely at 
fault, for I never once saw a female ovipositing, although I was 
continually watching for them. 

In pairing, the male uses his forcipate superior appendages to 
clasp the female round the prothorax, exactly as in the genus 
Le»te$; the short inferior appendages press upon the occiput of 
the female. 

I next saw this insect on the Goulburn River at Alexandra, 
Viotoria, in December, 1906, but it was so extremely rare that I 
was unable to make any observations on it. In October, 1907, 
I was delighted to find it much nearer home, on the Woronora 
River, about twenty miles south of Sydney. Here I tried 
dredging and sweeping the water-weed with a net, but I failed to 
get any Larvse that could possibly be referred to this species. Nor 
was I able to discover any females in the act of ovipositing. 
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During September and Ootober, 1908, I again visited the 
Woronora River, mainly with the idea of discovering something 
about Diphlebta , This year I failed to find it in its original 
locality, and was compelled to search out new haunts for it. On 
September 26th, I abandoned the main river, and tried the 
Heathcote Creek, a tributary, more accessible by rail, and not so 
rough for exploration. Some distance up this creek, the water 
comes down over a series of rocky ledges, forming small cascades 
and rapids. I was now using waders, and worked up the stream, 
dredging with the net under banks and along sandy bottoms, or 
in fact anywhere where larveo might be found. While working 
under the roots of some “ coral-fern " overhanging the creek, I 
obtained a most peculiar cast-skin of an Odonate nymph. It had 
been soaked in the water until it was soft and flabby, the only 
portion* remaining at all intact being the head, and an enormous 
flat labium. My first impression was that it was the semifinal 
cast of some rare Jfschnid, possibly Telepkhbia godeffroyi 8elys. 
However, the labium was of a peculiar type; the second joint of 
the antennae was very long, and the anal opening of the abdomen 
very large and ragged, suggesting the possibility of some peculiar 
appendages. I had hopes that I was at last on the track of 
Diphlebia , and redoubled my efforts, 

I again visited the same locality on October 3rd, but after 
dredging carefully all day, I met with no success. I now began 
to suspect that the larva might be an active creature inhabiting 
the bare submerged rocks, and that no amount of dredging would 
ever capture it. 

The next Saturday, October 10th, I changed my tactics, and 
worked up the stream without using the net, peering carefully 
into the bright clear water, examining minutely the sides of the 
rocks, and the shady nooks under overgrown banks. Still no- 
success ! 1 sat down by the side of the stream to think it over, 
and was gazing abstractedly at a small clear runnel of water 
between two ledges of rock, when I suddenly came on the solution 
of the problem. There, on the broad green blades of a large 
water-reed, at a depth of a foot below the surface of the running: 
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water, were two females of Diphlebia ovipositing. I watched the 
operation with the greatest interest. Kneeling down on the rock, 
and shading the reed from the suu with my hat, I was able to 
place my eye just above the insects. They appeared to be 
encased, as it were, in silver from head to tip, owing to the fact 
that they were completely surrounded with air. The operation 
of ovipositing was conducted fairly quickly, by raising the abdo¬ 
men slightly, puncturing the reed with the ovipositor, and insert¬ 
ing an egg. Each female made two or three punctures nearly in a 
horizontal line; then, by contracting her abdomen, three or four 
more about one quarter of au inch above the others, and so on; 
every now and then climbing higher up the reed. One female 
was working on one side of the reed, the other on the other; and 
one was about four inches above the other. I watched them for 
about five minutes, during which time they must have laid close 
on fifty eggs apiece. * Then the upper female began to ascend the 
reed rapidly, and crawled out on to my hand, perfectly dry , the 
seoond one following half-a-minufce later. I captured both and 
n. At the time I was astounded at the apparently 
b of air held by ^ern under water, but a little reflec¬ 
tion made me see how easily they contrived to do so. The long 
thin wings, folded back along the abdomen, reach nearly to its 
tip, and were so.placed as to enclose between them a large amount 
of air, which passed also beneath the abdomen, forming a perfect 
eheath or covering. Between the head and prothorax also, on 
each side, a large bubble of air was held, and this extended back¬ 
wards along the thorax and forwards under the eyes, so that 
practically the whole insect was protected from the water, 
Probably also the amount of air was sufficient to make the 
specific gravity of*the insect about the same as that of water, and. 
hence to enable it to move up and down in the swiftly running 
Water with great facility, 

I carefully gathered the reed, and carried it home in water for 
f xamination, I found each leaf full of punctures for a distance 
of about four to six inches. Each puncture cotiTtained beneath it 
a transparent eg# about 1 mm. long. I cut off one portion of the 
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repel, about three inches, which was full of eggs, and placed 
it in clear water in aflat Petri dish; all the rest were put into 
a large jar of water. 

The ovum is elongate-oval in shape, with one end rounded and 
the other pointed; the portion towards the pointed end is the 
thicker. In aitUy the rounded end is furthest from the puncture, 
the point of the egg just resting in the opening. The ova do not 
darken materially during the first fortnight. At the end of three 
weeks they are dull yellowish. On November 15th, five weeks 
after they were laid, I examined the eggs in the Petri dish, and 
found them a pale rich brown in colour, with two minute black 
spots indicating the position of the eyes of the embryo. (Bee 
Plate xxxiii., fig. 3; a, ovum during first fortnight; b , same, five 
weeks old). Meanwhile the reed in the large jar had decomposed, 
and the ova were affected with fungus, so that I was obliged to 
throw them away. 

On November 20th, forty-one days after the ova were laid, the 
first larva hatched in the dish. During the next few days more 
than a dozen hatched out; the rest apparently were either sterile 
or affected with some parasite which I was unable to determine; 
at any rate they faihd to hatch out. 

The young larva sits on the sharp edge of the reed* It is per¬ 
fectly transparent, except for the two tiny black eyes. Length 
1*5 mm over all; caudal gills long and slender, hairy; legs rather 
long. The creature is very active, and shows vigorous fight when 
poked at with a pin. 

When al>out four days old the larva is 2 mm. long over all, and 
is brownish, slightly mottled, and considerably stouter in build 
than when first hatched. The colour darkens gradually until the 
first eedysis takes, place, after which it becomes pale and trans¬ 
parent again. 

When the larvce were about a month old, I removed One to a 
watch-glass in order to sketch it. It was most active, and I was 
unable to use the camera lucid a. However, I made a careful 
pen-and-ink sketch of it, which is now reproduced in Plate xxxiii, 
fig.4. Length over all 3 mm, colour pale straw; head round. 
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hairy in front, antennae with seven joints approximately equal; 
all tibiae with a few long hairs. Caudal gills distinctly triquetral, 
strong, transparent, very hairy. 

I then introduced some animalcula into the watch-glaBS, and 
was fortunate in seeing the little larva feed. On the approach 
of a rotifer, the larva sat up in a pugnacious attitude, suddenly 
darted forward, seized the rotifer in its labium with a stroke as 
quick as lightning, and then shook and worried it from side to 
side with tremendous energy. The labium is very largo for the 
size of the insect, and exceedingly powerful. After worrying its 
prey for a full minute or more, the larva retracted its labium, 
and appeared to hold the rotifer in it quite easily when closed, 
while it made its meal. I had further opportunities of watching 
these small lame feed when more fully grown, and in every case 
they seized their food in a most active manner, using their 
powerful legs to spring forward and asisst the labium to reach its 
prey. 

On December 19th, 1908, prior to leaving Sydney for a few 
weeks, I emptied the Petri dish, containing about a dozen small 
I trvee, into a large cylindrical jar in which water-weed was grow¬ 
ing, and having a clean shell-grit bottom. I then introduced a 
supply of infusoria sufficient to last until my return, and arranged 
to have the water kept up to a certain level, evaporation being 
very rapid in the hot summer months. 

On my return, on January 27th, 1909,1 immediately examined 
the jar. Apparently there was only one larva living, a robust 
fellow, skulking at the base of a twig, and so shy that, whenever 
I approached, he moved rapidly round to the other side of the 
twig, like an iguana. Length about 6 mm. over all; colour pale 
dirty white, touched with brown. It is difficult to say whether 
another ecdyais had taken place or not. About February 1st, the 
larva forsook its position on the twig, and hid itself under a 
large shell, where it remained for a week. On February 9th, I 
noticed a fine floating skin, showing that an ecdysis had taken 
place. Meanwhile the larva had returned to its position at the 
base of the twig, and appeared to be very alert and feeding welL 
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Towards the end of March, I carefully examined the larva and 
made a sketoh of it. Length over all 8 5 mm., of which the 
caudal gills account for about 3 mm,; colour pale straw. Head 
rather square in front, with labium projecting slightly beyond it 
like a flat shelf. Antennae seven-jointed, with the second joint 
elongated, the others shorter and about equal in length, except 
the top joint which is very thin and short; basal joint thickened; 
bases of joints 3-6 white, rest dark; second joint with small hairs 
all along it; a small tuft of two or thtee hairs at distal end of 
joints 3-6 (see Plate xxxiii., fig.5), Byes black, with stiff hairs 
just below them. Prothorax and forelegs very strong and well 
developed, smooth. Meeo- and metathorax together not much 
larger than prothorax; middle and hind legs fairly long, smooth. 
Abdomen rather short, thick, segments all very short; segment 10 
fairly wide. Caudal gills 3 mm.; the lateral ones thick at bases, 
strongly triquetral, the cross-section apparently a triangle with 
base nearly flat and slant sides convex rather thau concave; 
median gill less triquetral, narrower at base, projecting in a 
vertical plane at an angle of nearly 60° above the other two, 
which diverge in a horizontal plane at about the same angle. 
Under a lens the two main trache® can be seen branching out 
from the base of each gill, but these become transparent and soon 
divide up into innumerable smaller trache® which are practically 
invisible. For the first half of their length the gills increase in 
width, the top edge being convex, especially in the median gill; 
they then narrow rapidly to a long thin point, the last two-fifths 
being very hairy. 

Towards the middle of April the nymph forsook its perch on 
the twig and hid under a shell, preparatory to another eedysis. 
Boon afterwards it returned to the twig for a short time, and 
appeared very restloss, I judged from its dark colour that the 
eedysis was not yet over. During the next few days it became 
B very sluggish, but fortunately it took up a position between a 
white shell and the glass of the jar, where I could watch it easily. 
On April 3rd, I noticed Several water-fleas clustering round it, 
and on examination I found that it was dead, having only 
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partially succeeded in casting its old skin. The small water-fleas, 
too, had apparently partly destroyed its caudal gills, so that I 
was glad I had already made a sketch of them. Considering 
how very different both the food and the habitat of my artificially 
raised nymph were from those it would have had in a state of 
nature, it was scarcely to be expected that I could obtain a full- 
fed aj>eoimen. Possibly a diet of infusoria and email water-fleas 
tn*y have been the cause, in the end, of its failure to undergo 
•ec lysis; or living in stagnant water instead of a swift mountain 
at ream may have been sufficient to prevent the full use of its 
strong muscular limbs, and so weakened it physically. I was 
fortunate, indeed, in keeping it so long alive and in being able to 
sketch the caudal gills and antenna* of the young larva. 

To complete the life-history, it was necessary to find either the 
full-grown larvie or the exuvite. I doubt if it is possible ever to 
obtain the timfy.iot I judge from my observations of the young 
,«iafva that $t|^6bably lives in the crevices of the solid bed-rock 
stream, and is active enough to retreat rapidly away from 
any net or instrument used to snare it. Of the exuviae I was 
fortunate enough in obtaining four, as the result of examining, 
for a whole day, rooks and boulders in the bed of the stream in 
the Rodrigues Pass, Rlackheath, N.S.W., on November 7th, 
1903. I found them clinging to the rook-surface, in company 
with a large number of ephenaerid exuviae of smaller size. The 
elaws of the tarsi had such a firm hold of the rock that it was 
with the greatest difficulty that they could be detached without 
•damage. I recognised these exuvise at once as being similar to 
that found at Heathcote. Two of them also possessed shrivelled 
remains of caudal gills. An examination of antennae and labium 
showed that they were the same species as the small larvae bred 
from the Heathcote ova; in fact the latter, even in that early 
stage, showed a very close resemblance to the exuvise in general 
form. As DiphUbia lesto’ide* wag the only zygopterous dragon¬ 
fly to be found along the Rodriguez Pass, where it is fairly com¬ 
mon, r now felt quite certain that I had the exuviae of that 
epeoies, a full description of which I append. 
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Total length (excluding gills) 23*5 nun. Head large, 5 5mm, 
wide, rather flat, slightly convex above; eyes not prominent, bub 
well inset, the postocul&r lobes large, smooth, rounded; just 
under the eyes, in front, is a series of sharp curved spines, four 
in number, of which the front one is thick and strong; there is 
also a set of smaller spines near base of antennae Antenna, very 
long, 7mm,, smooth, thin, filiform, second joint very long. (Notice 
that the hairs on the antennae of the young larva are absent in 
the exuviae). Ocelli small, reniform, inconspicuous, placed in a 
triangle between the eyes. Labium enormous, measuring 6 2mui. 
by 4*8 mm, when folded; perfectly flat underneath and project¬ 
ing in front somewhat beyond the upper parts of the head, and 
backwards welt past the procoxsa, so as to cover most of the 
underside of the prothorax ; mentum rather shield-shaped, 
furnished with a set of small stiff spines on each side, and pro¬ 
jecting slightly forward in front in a rounded curve with slight 
median indentation; no setee present; lateral lobes strong, rather 
narrow, with several small spines on the outside along the basal 
portion; terminating in a sharp slender movable hook and in 
three smaller fixed spines or hooks; of these the middle one is 
the largest, and below its base is a much smaller one; the third 
lies behind and between the movable hook and the larger fixed 
hook (see Plate xxxiii., fig.2). Prothorax well developed, rounded 
above; procoxae set well forward under the head; forelegs exceed¬ 
ingly strong and large, femora broad, smooth, arid flattened; 
tibiae straight, smooth, and narrow; tarsi short, three-jointed, 
ending in two strong claws. Mem- and metathorax almost aa 
wide as head; smooth, strongly built but not large; middle- and 
hind-legs also strongly built, with flattened femora. In Re¬ 
position of rest, the fore-legs are projected well forward and 
pressed close to the rock; the labium also presses close to the 
rock; the femora of the middle-legs lie almost flat, but 1 those of 
the hind-legs are held with the broad flat sides nearly vertical; the 
whole position suggests that the insect lies concealed by dinging 
flat against the rock, and is ready to spring forward at its prey 
at any moment. Measurements of femora, tibia) and tarsi of 
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fore-, middle-, and hind-legs are—fore, 5, 5*5, 2-5 mm.; middle, 6, 
6, 2*5 mm.; hind, 8, 6, 3*5 mm. Wing-cast* narrow, about 7*5 
mm. long, reaching to just beyond segment 3 of abdomen. 
Abdomen very short, 12 men. ' first three segments wider and 
longer than the rest; rounded above, flat beneath; segments 5-9 
of about equal length and width, segment 10 shorter but of same 
width. Caudal gills (shrivelled) 10 nun., blackish, the lateral 
ones showing thick triquetral bases. 

[See Plate xxxiii., fig.l. N.Ji—The caudal gills, as sketched 
in the Plate and enclosed in a dotted square, are reconstructed 
from the sketch made of the gills of the four-months old larva, 
and must not be taken as absolutely accurate.] 

The colour of the larva is apparently a uniform dull dark 
brown all over. 

Date of emergence *—The eggs are laid in November, and there 
is no doubt, judging from the progress of the larva in captivity, 
that they are full-fed in a year. The perfect insect, in the 
Sydney district, begins to emerge during the last week of Sep¬ 
tember, and continues coming out till the end of October. In 
the colder districts of Kosciusko and Victoria, newly emerged 
individuals may be found late in January, by which time the 
insect has completely disappeared again in the Sydney district. 

JfJab .—Fast mountain-streams in New South Wales and 
Victoria. 

The perfect insect has been described by de Selys, and again 
by Rend Martin* from specimens taken by Capt. Biilinghurst at 
Alexandra, Vic. In my paper on u New Australian Species of 
the Family Calopterygidto ”f I have compared it with Dr 
euphaoidee and have corrected some errors of description due to- 
the fading and changing of the brilliant colours in dried speci¬ 
mens. I have never, in the Sydney or Kosciusko districts,, 
noticed the large range of variation in size and colour noticed by 
Martin. 


* ** Lea Odonates du Continent AustraHen,” Mem, Soc. Zoo\, de France*. 
1901, p.243, 

+ These Proceedings, 1907* p.398. 
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Note on ovipoeition .— The method of oviposition in the tissues 
of reeds under water is not the only way employed by the species. 
During a visit bo Leura, on December 5th, 1908, I distinctly saw 
a female alight on the almost vertical face of a mossy rock, over 
which the stream was trickling, and insert her ovipositor at least 
a dozen times into the moss-tissues. It then flew off up stream 
a.nd repeated the operation further on. 

In his work on the life-histories of American Zygoptera, Prof. 
J. B. Needham gives, for classification-purposes, the following 
differences between Calopterygid and Agrionid nymphs :— 

“ Bawl segment of autennas vary large, as long as the other six together, 
median lobe of labium with a my deep cleft', gills thick, the lateral ones 
triquetral. GalopUrygidce ." 

“ Basal segments of antenmn not longer than succeeding segments; 
labium with a very shallow closed median oleft, or no cleft at all; gills thin, 
lamelliform..:.*. Agrionidas 

This classification was adopted on the knowledge afforded by 
the study of the nymphs of Calopieryx and Ileicerina only. It 
will be seen at once that the nymph of Diphlebia differs in 
important respects from those of these two genera. 

Firstly, as regards the antenme, In DipMebia , it is the second 
joint which is greatly elongated, the basal joint being short and 
thick. The elongation of this joint, however, is not so great as 
that of the basal joint of Calopteryx . I am inclined to regard 
elongated antennae in dragonfly'nymphs as a primitive character. 
The reduction in length has been carried bo a great extreme in 
the imagines, and one can see no reason at all, even in the 
nymphal stages, for the continuance of elongated antennw. In 
all burrowing nymphs they have become very short, and in the 
Oomphitiw the number of joints is actually reduced to four. The 
possession of long autennse may then merely mark out the more 
primitive families, but it will also mark isolated groups which 
may have been placed outside of these families for more import* 
nut structural reasons. I shall show, in a later part of this 
paper, that the long basal joint is possessed by at least om Agrionid 
fothid commonly in parts of Australia. This Suggest that it 
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was a characteristic of the original Zygopterid stock before the 
differentiation of the Agrionidm from the Calopterygidas was 
Fully established. 

Secondly, as regards the labium. Unlike the labia of Calop- 
teryx and Hetcerina , that of Dipklebia is not deeply cleft medially;, 
in fact it possesses a median lobe of the usual Agrionid form. 
Apart from this, the labium of Dipklebia is remarkable (a) for 
its great size; (b) for the broad shield-shaped men turn, recalling 
that of the jEschnida; ( c ) for its flatness, which also recalls that 
of the JSechnidm* There is, however, a considerable resemblance 
in the form of the lateral lobes in Dipklebia and Caloj>teryx\ each 
carrying, besides the movable hooka, three fixed hooks or teeth. 
Hetcerina appears to possess four fixed teeth, but the dentition in 
this genus really consists of two parts, tlio upper one being itself 
tridentate. Both lateral and mental setae appear to be present in 
Hetatrina and Calopteryx , though in the latter genus they are 
nearly reduced to vanishing point. No setm are present in 
Dipklebia . 

Thirdly, as regards the caudal gills. Here the triquetral 
character is even more pronounced in Dipklebia than in Calop- 
for even the median gill of Dipklebia is distinctly trique¬ 
tral and not lamelliform, though this gill is distinctly flatter and 
more leaf-like than the lateral ones. It is a pity that a full- 
grown Dipklebia nymph with perfect gills cannot be obtained, 
for it must be understood that those sketched in the central 
flgure.of the plate are, at best, approximate only, being drawn, 
without actual measurements, from a sketch of a four-months-old 
larva. It will be seen that in the young larva the gills were 
hairy all over, but that, at four months, the hairs are restricted 
to the outer tWOr^hs. * Hence it is quite possible that when the 
final nymphal stage is reached they may be completely hairless* 
I am unable to find hairs on the shrivelled remains of the gills 
attached to the exuvim, but their oondifcion is not such as to 
warrant the deduction that they may not have been there 
originally. 

In these large triquetral gills we have clearly a form handed 
down from remote antiquity. If the presence Of numerous. 
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branohed tracheae in these gills suggests anything at all, it must 
be that originally they were in some way organs of respiration. 
In the Agrionidan we see them converted from their original use 
into practicnlly an aid to locomotion only. It is certain that the 
loss of these gills, even in Diphlebia , does not affect the respira¬ 
tion of the insect in any way, for two of the four exuviae I 
possess have no gills left at all. I noticed several of my young 
larvea without caudal gills only a few days after birth, so that it 
is clear that they are easily broken off and lost. After an eedysis 
they are again replaced, though usually somewhat smaller than 
a, gill that has not been lost previously. The triquetral form 
suggests a modification of some original structure capable of 
receiving a large quantity of water for purposes of respiration. 
I doubt whether even the wide lateral gills of Diphlebia , fed by 
two large trachea*, are of any use at present for auxiliary respira¬ 
tion. The fornr of structure has probably persisted long after 
its use has vanished. Be that as it may, the triquetral gill 
appears to be at present confined to the Calopterygidtv alone. 

The larva of Diphlebia shows no signs of the paired abdominal 
gill-structures found in Fuphcea. Such structures could scarcely 
be expected to persist in what, I think, must be regarded^as a 
highly successful and specialised branch of the Calopterygid 
stock. In the imago, the reduction of cross-veins in the wings 
has been carried out to such an extent as almost to have reached 
the end achieved by the Agrionidau One feels that there is 
much to ponder over in the unerring insight which led de Selys 
to give the nsme lestoides to this peculiar insect. There is more 
than a superficial resemblance, especially if the comparison 
be made, not with Leatee but with Argioleetes , Though more 
than two antenodals still persist, only the first two are con* 
tinuous into the subcostal region; so that the elimination of the 
other three or four is at least half-accomplished. In the larva 
itself we probably have the secret of the success of this type. Its 
whole form,—the enormous strength of the legs, the huge labium 
and in-set eyes—shows us at once that Nature has evolved a 
successful type capable of holding its own against all its enemies, 
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and evolved it along a line entirely different from all other 
Australian Zygoptera , except perhaps Argiolestes, The larva is, 
in fact, an active predatory insect, and probably is quite able to 
defend itself against attacks by enemies larger than itself, using 
its labium as well to ward off attack as to capture its food, and 
its strong legs to enable it to retreat quickly backwards into a 
crevice if the necessity arises. I was much struck by the 
vigorous way in which the newly hatched larvro shewed fight 
when attacked with a fine pin-point. They would back vigorously, 
darting out their labia with great rapidity, and finally, if pressed, 
dodge rapidly aside, all the time keeping ceaseless vigil. I have 
never been able to provoke any other Zygopterous larva to shew 
fight. In this respect, Diphlebia resembles some of the large 
jEachnidm } whose larvae, dwelling on submerged sticks and twigs, 
•talk their prey with great perseverance and watchfulness. 
Possibly this may suggest the reason for the convergence in the 
form of its labium to that of an iEschuid. 

In conclusion, I regret that my attempt to raise this interesting 
larva has been only partially successful. Probably a closer 
approximation to natural conditions — running water, and 
animalcula obtained from its natural haunts—may be the road to 
final success. 


EXPLANATION OF PLATE XXXIII. 

Diphlebia leUoidea* 

Fig.L ->-Exuvi* (x 4). N.B. The caudal gills, enclosed in a dotted square, 
are supplied from a sketch of those of a larva four months old; 
thbse of the exuvi* are shrivelled. 

Flg.2.— Labium. 

Fig.3. —Ova, a, one week old; 6, five weeks old, 

Fig.4.— Larva one week old. 

Pig.5. — Antenn® of four-months.old larva. 
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THE INFLUENCE OF THE DILUTION OF SERCJNT 
UPON THE PHAGOCYTIC INDEX. 

By E. Gbbig-Smith, D.So., Maclkay Bacteriologist to thb- 

Society. 

(With eight text-figs.) 

When normal serum is progressively diluted with physiological 
salt solution, the opsonic activity is found to rise with the 
dilution to a certain point and then fall. This was noted by 
Wright and Douglas,* and was confirmed during my work.f 
.DeanJ showed later that the phenomenon was probably caused 
by two factors, one of which causes a Bharp rise from infinity to 
a point at the quarter dilution when another factor comes into 
play and, retarding the rapid rise, causes a fall in the curve from 
the half dilution to the undiluted serum. In my own experiment 
this point agreed with the ^dilution, and, in Wright and Douglas's 
experiment, it was probably at the fa, As Dean has taken the 
average of a greater number of experiments, his, number is more 
trustworthy, although it must be remembered that he probably 
made hie tests by the more modern method of using the seruu* 
and suspensions of corpuscles and bacteria in the ratio of 1:1:1, 
while both Wright and I used the older ratio of 8:3:1. The 
greater proportion of serum to saline might cause the,differences 
between the points when the depressing action of the serum 
appears. 

In endeavouring to account for the behaviour of the serum 
upon the dilution, muoli might t be gained by remembering that 
opsonisation, while possibly not identical with, may still be 
closely related to agglutination. In a former paper*! ahowed 
that they were probably identical; and recently Weil,|| in a 

* Pr°o.Eoy. 8oc. 73, (1903> ( No. 483, u.304. 

t These Proceedings, 1905, p.503. 
t VTOO' Koy, 8oc 79, (1907), No.B 533, p.40L 
II Csntrlb. tftr B*kt. Ref. 43 (1908), p,345, 

*■ 'V 1 

f Printed off September 8th, 1000.1 


BY H. GRBIG-SUITH. 


385 


critical review, concludes that the evidence is in favour of 
opsonina and agglutinins having a similar structure. 

Agglutination requires the presence of salts to bring about the 
phenomenon, and the same is probably true of opsonisation. They 
are undoubtedly necessary for the observation of phagocytosis 
because the leucocytes are destroyed in the absence of an isotonic 
solution. The theories regarding the nature of opsonisation do 
not take into account the salt which may be necessary for the 
opsonin to be fixed by (i.e., precipitated upon) the bacteria, in 
order that the phenomenon of phagocytosis may take place. 

I do not think that the function of the salt in opsonisation has 
ever been noted. It would not be an easy matter to obtain the 
opsonin free from salt, and we certainly could not demonstrate 
ophonisation without«salt, for the phagocytes would be destroyed 
in a salt-free medium. 

In considering the curve showing the action of dilution upou 
the opsonic activity of the serum, it might be well to admit, as a 
postulate, that the regular rise from infinity to the quarter dilu¬ 
tion is due to the combined actions of the salt and opsonin, while 
the depieasing substance, whatever it may be, is so dilute as to 
be thrown out of action. All salts, however, have not the same 
precipitating action. Chlorides are high in the scale, while 
phosphates and organic salts are low; and it may be that the 
depressing influence of tl*> stronger percentage of serum is trace¬ 
able to the presence of the latter. Upon the other hand, there 
may be a certain amount of antiphagin or similar substance in 
the serum. 

In the experiments from which Dean obtained his curves, the 
average maximum number of oocci ingested per leucocyte varied 
from 10 to 23. This number may be considered to be high; as a 
rule, one obtains mdre concordant duplicate results when the 
maximum average is about five cells per leucocyte. With a 
suspension of bacteria which would give this phagocytic index, 
the curves might be different. Furthermore, the time of incuba¬ 
tion will have a oertaiu influence; there should be more irregu¬ 
larity in the dilution-curves with longer periods of incubation. 
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Oti the other hand, phagocytosis should proceed more slowly as 
the leucocytes become filled with bacteria; and, while this wilfc 
cause the curve to have a convex shape, it does not explain why 
the curve should rise above unity as the serum becomes dilute. 
The influence of thin #uk) minions of bacteria .—In accordance 
with the«e views, an experiment was made in which the suspen¬ 
sion of staphylococci was of such an opacity that from 5 to 6 
cells were ingested in 5 and 10 minutes by the leucocytes of the 
undiluted serum-test. The ratio of serum to corpuscles and 
bacteria in all the following experiments was the usual 1:1:1, 


Incubation, j f> minutes. 

10 minutes. 

i 

Serum. 

,, diluted \ . 

>1 »» ^.. 

• - A. 

ft * * ' A. • * • 

1 

Cocci per 
leucocyte. 

Ratio. 

Cocci per 
leucocyte. 

Ratio. 

4*8 

4‘5 

3*0 

2 3 

1*5 

1*00 

0*94 

0*62 

0-48 

0-31 

6*4 

5*7 

4*4 

3*6 

2*7 

100 
0*88 
o m 

055 

0*42 



These curves ar ( e interesting, inasmuch as they do not rise’ 
above unity from normal serum to the half dilution, ancf are 
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quite different from the curve pictured by Dean, There is no 
upward pointing break at the quarter dilution. 

The influence of varying thickness** of the bacterial suspensions, 
—In this experiment, the strongest suspension was diluted two- 
and four-fold with 0*85 % saline, and the tests were incubated 
for 10 minutes at 37°. 



Fig. 2.—Varying thicknesses of the bacterial suspensions. 

The experiment brings out several points. There is the 
gradual and uniform rise of the curve in the case of the thinnest 
suspension of bacteria. This confirms the previous experiment. 
With thicker suspensions, the curves rise more quickly and fall 
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to unity; and, in the case of the thickest suspension in which 16 
cells were engiobed in the undiluted serum-test, there is a break 
at the one-quarter dilution. In this respect the curve is identical 
with that found by Dean. It may he said, however, that this 
was the only time that the typical Dean-curve was obtained; 
and, from a consideration of the later results in which dilutions 
between undiluted serum and a two fold serum were tested, it 
appears probable that there should be no sharp break in the curve. 

The quarter and eighth dilutions, however, appear to be points 
about which the curves deviate from regularity. As will be seen 
later, there is frequently obtained a more or less pronounced 
“hump” in the curve about these dilutions. In this experiment 
these “humps” may have occurred at the J dilution with the 
thick suspension, at the J with the medium, and slightly at the 
^ with the thinnest suspension. 

Speaking generally, the number of bacteria ingested is assumed 
to be a measure of the amount of opsonin in the serum. This is 
true up bo a certain point and under certain conditions, but 
beyond this the opsonic influence is affected by the conditions 
which influence phagocytosis. The saline content is such a con¬ 
dition. There may be either too little or too much salt in the 
serum to bring about a maximum phagocytosis under the condi¬ 
tions of the experiment. 

The effect of adding salt to the. serum .—In the following experi¬ 
ment the serum was treated with finely powdered sodium chloride 
in quantity to make a 0 85% solution; and this was progressively 
diluted with 0*85^ normal saline. 


Bacterial suspension. 

Thick. 

__ 

Thin ($). 


Cocci per 
leucocyte. 

Ratio. 

Cocci per 
leucocyte. 

Ratio. 

Salted serum <0*86%). 

3*36 

1*00 

1*18 

1*00 

„ ,, diluted 4 ,... 

1*65 

0’80 

1*07 

O-HO. 

,, .» m i -” 1 

6*16 

104 

1*73 

l'BO 

• .. *.... 

3'43 

1 *01 

1-35 

1*06 

>i it H it--- 

2*50 

0*76 

0-36 

0*80 
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We have here a great exaggeration of a break or “ hump” at 
the quarter dilution. The main point that is to be inferred from 



Fig.3.-~ Salted serum, with thin and thick bacterial suspensions, 
the experiment is that the serum does not contain a deficiency of 
salt hut an excess, and this is probably the chief reason for the 
rise of the curve upon dilution. 

The low indices obtained with the undiluted serum are a 
direct effect of the added salt. .A preliminary experiment showed 
that the addition of salt lowered the index to one-fourth. 

The effect of adding distilled water to the nerum .—The last 
experiment led to testing the effect of adding distilled water to 
the serum in varying proportions. The corpuscles and staphylo¬ 
cocci were suspended in 0*85 % saline. 

Vols. of serum... .. 987054321 

VoW of distills# water. 1 2 3 4 5 0 7 8 9 

Cocci per leucocyte. 16*7 19'8 21*8 18 9 17*9 15*7 14*8 12 2 11*3 

The maximum phagocytosis was obtained when seven parts of 
serum were mixed with three parts of distilled water. 
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The influence of time of incubation .—In the following the 
pipettes were incubated for periods of 10, 15, and 20 minutes at 
37*. The dilutions were made with 0*85 % ^saline. It will be 
noted that, although the serum had not been previously treated 
with sodium chloride, the curves are, to h certain extent, of the 
nature of those obtained with salted serum. It would appear 
that, upon the day on which this experiment was made, there was 
a larger than usual amount of saline matter in the blood. 


Period of 
Incubation. 

I 

[ 10 minutes. 

[ 

15 minutes. 

| 20 minutes. 


Cocci | 

t 

Cocci 


Cocci 



per leu- 
oocyte. 

Ratio. 

per leu- 
ooayte. 

Ratio. 

per leu¬ 
cocyte. 

Ratio. 

Serum.*. 

20*7 


25*8 

1*00 

20*8 

100 

,, diluted A.... 

121 j 

0*58 

13*6 

0*52 

14-6 

0*54 

it M ***’ 

7-5 

! 0*36 


■fsoa 

12*9 

0 48 

t\ it K* 

8’5 1 

0-41 

12*6 

Be!9 

21*7 

0*81 

*» »• A 

7*4 1 

0-88 

11*2 

0*44 | 

18-2 

0*68 



Fig,4.—Duration of phagocytosis. 

It will have been noticed that, as the serum is diluted, the 
curve nujy oc may not rise above unity. Take curvea Noe. 2 
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and 4 for example. The tests in No,4 were mode with thick 
suspensions, and the curves should have risen above unity at the 
half dilution. A variable factor must come into play in the 
determinations. This cannot be the saline used in all cases; it 
is probably not the bacteria, for the same race was used; the 
time of incubation will not explain the variation. We are left 
with the serum and the leucocytes. But, in order to determine 
the variable factor as nearly as possible, all the constituents were 
tested for their influence upon the curves. 

It will be noted that the “hump” is well marked in these 
-curves; and it is possible that, had the dilutions of serum between 
the half and normal been tested, the ratios might have risen 
.above unity, like the broken curve in the figure. 

The irtfluence of the serum .—The sera of three individuals were 
tested with the same suspensions of leucocytes and bacteria. 
The incubation was for 15 minutes, and the dilutions, etc., were 
made with 0-85 % saline. The phagocytic indices of these were 
17*1* 15'9, and 16 5 respectively 



Phagocytic ratios. 


B.G.S. 

H.J.U. 

J.C. 

Average. 

Serum. 

100 

1*00 

1*00 

1*00 

,, diluted 4.. 

0 85 

0-84 

0*75 

0*81 

.. 1 . 

0-52 

0*55 

0*62 

0 63 

„ $,.1 

0-33 

0*44 

032 

0-37 

»i »* rb . 

0*28 | 

l ! 

i 0*40 

0*22 

0-30 


There is a steady fall from unity of the average curve, which 
is a straight line between the T V and £ dilution. As there was 
little difference between the individual curves, it is evident that 
the serum does not give rise to the variations which have been 
observed in the curves. 

* The influence of the bacterial suspensions ,—Three races of 
Micrococcus aureus^ which had been isolated at different times, 
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were tested in the same manner as in the previous experiment. 
The phagocytic indices were 19*4, 15‘7, and 11*7 respectively. 


j 

Phagocytic ratios. 

Days since Race was Uolated. 

200 

42 

u 

Average. 

Heruw.. 

1*00 

1 00 

1*00 

1*00 

,, diluted £ . 

0 75 

0*76 

0 72 

0*74 

„ ,, j. 

0*58 

055 

0*55 

0*56 

M A. 

0*62 

0 46 

0*52 

0*50 

n m lV .. 

0 44 

0*33 

0*44 

0*40 


The average curve falls very regularly, and is virtually a 
straight line between unity and the one-eighth dilution. The 
individual curves run close together to the ^ dilution, when the 
oldest race shows a more pronounced rise than the others. Still 
there is nothing to account for the observed irregularities in the 
curves from time to time. * 

Bacteria which have been heated and partly freed from anti- 
opsonin by washing, show a greater facility for being ingested 
by the phagocytes at the half- and quarter-dilution compared 
with the unwashed bacteria. In the following, the bacteria 
were suspended in saline, and heated at 60° for an hour; then 
sedimented in the centrifuge, and finally suspended in saline. 
Bacteria suspended in the usual way were used for comparison, 
The indices with undiluted senon were 13*7 and 17*7 respectively. 



Ratios 

Heated and 
washed cocci. 

Control, 

8erum... 

1*00 

1*00 

,, diluted A . 

0*87 

0*68 

.. .. 1 . 

0*69 

0*47 

„ „ *. 

0*39 

0*40 

*• & . 

0 32 

035 


The influence of the saline .—Dean, iu his work upon the effect 
of dilution upon the opsonic ourve, makes no mention of strength 
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of the saline which he employed for making the dilutions, and for 
suspending the corpuscles and bacteria. That the strength may 
have an influence, is probable, in view of the previoua results 
obtained when the serum was salted. 

In the following experiments the leucocyte 41 separate” was 
mixed, and equal volumes were distributed in various strengths 
of saline, and centrifugalised. Equal volumes of a bacterial 
suspension in distilled water were mixed with similar volumes of 
saline of double strength. The serum was diluted with the 
various salines. The period of incubation was 15 minutes. 


Strength of saline. 

• 

0 * t % 

0 85 % 

1*0% 


Cocci 

1 

Cocci 


Cocci 



per leu-1 
cocyte. 

! Ratio. 

per leu¬ 
cocyte. 

Ratio. 

per leu¬ 
cocyte. 

Ratio. 

Serum. 

i 7*5 

1*00 

17*0 

i*00 

16-4 

1*00 

,, diluted $. 

19*0 

1*09 

18*3 

1-08 

10*7 

0*65 

„ i . 

10*8 

0*62 

9*1 

0*53 

4*8 

0*80 

£ 

7*4 

0*42 

4*3 

0*25 

3*3 

0*20 

;; » *. 

6-8 

0*39 

3*9 

0*23 

1*3 

0*08 



Fig. 6*—Saline of various strengths. 
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A similar experiment was made at a later date, when the 
necessity of using dilutions of serum stronger than one-hall had 
been shown. The bests were incubated for 10 minutes. 


Saline. 

0-8% 

P0% 

1-2% 


Cocci 
per leu* 
oocyte. 

Ratio. 

Cocci 
per leu¬ 
cocyte. 

Ratio. 

Cocci 
per leu¬ 
cocyte. 

Ratio. 

Serum. 

15*1 

1*00 

12*3 

100 

10*7 

1 00 

,, diluted J. 

16*7 

MO 

18*0 

1-OS 

Cl 

0*57 

| 

16*3 

1*08 

12*3 

1*00 

5 0 

0*53 

», J. 

186 

0*89 

9*5 

0 77 I 

3*6 

0*34 


7‘8 

0*52 

5*4 

0*44 

1*5 

* 0 14 

*. 

60 

0*40 

3*5 

0*28 1 

10 

0*09 



It will be noted from these results that the strength of saline 
employed has a pronounced effect upon the nature of the dilution 
curves. Further examples will be seen in the curves which 
follow 
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The influence of the leucocytes ,—According to Bushnell* and to 
Briscoe** the leucocytes vary in their avidity for bacteria, and it 
may be that, by ueing the separate,f a variable proportion of 
different kinds of phagocytes are obtained upon different occasions. 
In the paper just noted, I havd shown how light and heavy leuco¬ 
cytes may be separated; and, as these have different capacities 
for bacteria, J they might exert different actions so as to produce 
differences in the dilution-curves. Their respective actions were 
compared in conjunction with various strengths of saline. 


Strength of saline. 


0*6% 



0-8% 



Cocci 



Cocci 




per leu¬ 
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10*4 
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12-5 

1-00 

0-91 

1*00 

1*20 

,, diluted A . 

■. 1 . 

100 

0*3 

0*88 

0*80 

8*8 

9*6 

0*71 

0 92 


0*3 

6*7 

0*64 

058 

4*5 

5*3 

0 39 

0*61 


1 * 0 % 


Cocci 



per leu- 

Ratio, 

cocyte. 



* i 

> 

■*» 

&> 

A 

bo 

i 

A 

W) 

< 


A 


A 

10*0 

11*8 

1-00 

100 

10*1 

10*80*93 

0*92 

5*1 

6*7 

0*46 

0*48 

37 

4 P 

0-84 

0*34 


Curves prepared from these results show that the phagocytic 
action in saline of 0*6 % and 1 % concentration is very much the 
same, while 0 8 saline shows a distinct difference. 

The experiment makes it appear probable that one reason for 
obtaining sometimes a curve which rises above the unity line, 
and, at others, a curve which falls below unity, is that there are 
•differences in the relative proportions of the various corpuscles. 

It is curious that, while the phagocytic index of the light 
oorpuscles in the 0’8 % saline is higher than the heavy, as was 
found on a former occasion, the order is reversed upon dilution. 


* Brit. Med. Journ. Nov. 16th* 1907, 1422, 1428. 
t These Proceedings, 1908, 680. 

% Ibid., p.686. 
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1NFLUBNGE OF THE DILUTION OF SERUM, 


In the next experiment, the action of the light, as compared 
with the heavy leucocytes, was again tested in 0*8 saline; and, 
believing that further information might be gained by using con¬ 
centrations of serum between the half-dilution and a normal 
serum, a three-quarter dilution was employed. 

With regard to the leucocytes, these were obtained by washing 
the total corpuscles in 0*85 % saline until they were considered 
to be free from serum; they were then suspended in a small 
quantity of saline, transferred to cylindrical tubes, and the 
volume made up to a depth of 1*75 inches. The tubes were 
rotated very slowly in the centrifuge for 600 revolutions of the 
spindle, after which the bottom half-inch of suspension was 
removed. This contained the heavy phagocytes, the supernatant 
suspension holding the light leucocytes. This process was 
repeated several times with the portions until it was considered 
that the heaviest and the lightest phagocytes had been separated. 
The suspensions were measured and divided into portions, each 
of which was washed with the strength of saline desired for the 
experiment. 


Nature of leucocytes. 

Light. 

Heavy. 


Cocci 


Coeoi 



per leu¬ 
cocyte. 

Ratio. 

per leu- 
oocyte. 

Ratio. 

Serum. 

90 

1*00 

8*8 

100 

,, diluted f... 

11-3 

1 *24 

10*4 

1-18 

>» n a... 

8*9 

0-98 

9*8 

1*00 


4*9 

0-5* 

8*8 

0*68 

»* »» s. 

3*8 

0-51 

4*1 

0*46 


The curves show a marked rise with the three-quarter dilution, 
which is more than would have been expected from ft considera¬ 
tion of the curves in its absence. The reversal of the relative 
heights of the curves at the three-quarter dilution is noteworthy. 
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A final experiment was made, partly to endeavour to obtain a 
straight curve, and partly to determine the influence of thin and 



thick suspensions of cocci. The thick suspension was diluted 
with two parts of saline of the same percentage. The pipettes 
were incubated for 10 minutes, the usual leucocyte “ separate ” 
being employed; and, as in the previous experiment, the bacteria 
were suspended in distilled water, and diluted with equal volumes 
of salines of double strength. 
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INFLUENCE OF THE DILUTION OF SERUM, 


It is seen, from the last experiments, that the curfe always 
rises from unity to the half-dilution, The dilution-curve, as 



Fig.8,—Thick and thin suspensions of bacteria with different salines. 


represented by Dean, would therefore appear to be misleading,* 
and a curve of a different order would have been obtained, had 
he examined dilutions between normal and lmlf-strength. 

The curve becomes almost a straight line when the saline con¬ 
tains from 1-0 to 1*1 % of sodium, chloride, and when certain 
thicknesses of bacterial suspension are employed". What these 
are, can be determined only by experiment, for there appear to be 
slight daily variations which prevent any definite information 
being given. 

Conclusions arrived at from the experiments. —The investigation 
has shown that several factors have each an influence in modify¬ 
ing the nature of the curve representing the opsonic and phago¬ 
cytic effects obtained upon progressively diluting normal serum. 
The most iiuportaut of these is the strength of the saline employed. 
It would be possible to obtain the phagocytic indices so that 
their ratios lay upon a straight line, by using a solution of sodium 
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chloride containing from 1*0 to 1*1 %. As, however, the thick¬ 
ness of tho bacterial suspension, the time of incubation, and the 
nature of the phagocytes have each a certain influence upon the 
results, these would have to be taken into account* 

Next to the saline, the thickness of the bacterial suspensions 
produces the greatest variations in the curves; the thicker the 
suspensions, the greater are the divergences from the straight 
line. The greater the phagocytosis, the more does the high 
saline-content of the normal serum make itself manifest by 
increasing the convexity of the curves. 

A local slight rise and fall (a “hump”) is generally obtained 
at the | and £ dilutions. 

The higher phagocytic indices that are obtained upon diluting 
serum with saline, are occasioned by the total salinity of the 
mixture, in which phagocytosis occurs, being lowered to a density 
which is more favourable for phagocytosis. 

Summary ,—The regularity of the phagocytosis of staphylococci, 
in the presence of normal serum progressively diluted, is influ¬ 
enced by the following in their order, the first being the most 
important. 

1. The strength of the saline. 

2. The thickness of the bacterial suspension. 

’ 3. The nature of the phagocytes. 

4. The duration of the phagocytosis. 
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ON SOME H-EMOGREGARINES FROM AUSTRALIAN 

REPTILES. 

By T. HarVby Johnston, M.A., B.Sa, Assistant Govkbnmknt 
Microbiologist. 

(From the Bureau of Microbiology 9 Sydney.) 

(Platen xxxiwxxxv.) 

Australian Hsemoprotozoa have been quite neglected until 
very recently. To this group therq belong a number families, 
to one of which, the Hcemogregarinidat , the organisms described 
in the present paper refer. These are from reptiles, chiefly 
snakes. 

The H<emogregarinidat constitute a family belonging to the 
Sporozoa, and the main characters, as given by L. W. Sambon,(l) 
are the possession of a definite form which is generally club-like, 
the wider end being regarded as anterior; the complete absence 
of black pigment; and the presence of a capsule, except in very 
young stages. The adult parasite commonly becomes somewhat 
bent on itself by the growing round of the posterior narrower 
end in such a way that it comes to lie against the main part of 
the organism. 

The absence of pigment, and the presence of a definite form 
enclosed in a capsule, allow of the ready separation of htemogre- 
g&rines from species belonging to other hwmoprotoasoau genera 
such as Babesia ( Piroplasma ), Halleridium , HasmocysUdium , and 
Plasmodium, including their very numerous synonyms such as 
Protcosoma, etc. 

The genus Leucocytozoon is now regarded as a synonym of 
Hmmogrtgarina,. since, in some hosts, the same kind of parasite 
may occur in the leucocytes as well as in the erythrocytes 
Hcemogregarina colubri Borner, and rarefaciens Samb. k 



8Y T. HARVEY JOHNSTON. 


401 


Seligm). However, this is not commonly the case. Other 
genera have been proposed! whose characters are based mainly 
on the relative sizes of the host-cell and the parasite; but I 
intend to follow Sambon in regarding the family as consisting of 
a single genus, //miw^rtyortna'Danilewsky (Laveran emend.). 

Sambon(i) states that these animals pass through a cycle in 
their life-history, which in many ways resembles that described 
for malaria parasites{ P/a# mew/mm spp.b Reproduction may be 
brought about by sporogony or by schizogony, i.e,, sexually or 
aeexually, respectively. In the asexual stage, the cycle is passed 
through in the blood of a vertebrate (schizogony); whilst the 
sporogonie, or sexual phase, occurs in the body of some blood¬ 
sucking ectozoon such as a tick or louse, in the case of land- 
animals; or a leech, in the case of aquatic hosts. Thus the final 
or definitive host (».<?., the** host in which the parasites become 
- sexually mature) is an ectoparasite, whilst the intermediate host 
is one of the higher animals. He also states, further, that 
in the intermediate host, two different adult organisms may 
be produced, viz., the schizont and the sporont. The schizont is 
known to break up into a number of merozoites which become 
liberated into the blood-plasma, and may infedt blood-corpuscles 
Of the same host. The Sporont is destined for removal by the 
definitive host, on reaching whose gut it gives rise to micro- and 
vnae»ogametocy tea. These conjugate to become ookinites capable 
of again entering and reinfecting the vertebrate when occasion 
offer*, they may become extruded with the saliva of the 
whilst it is sucking its host’s blood. I have not 
’Ue^tt sehixont* hj onv of the films examined. Perhaps their 
' is j^ripdk • ‘ 

..■JBo' far very f<jw Hmmogregariues are known ffom Australia. 
They are ' , y 

(a) Wmmogts g*rin$ thaUocki Sambon and SeUgmawMM) from 
an Australian iUfuaondH&nafce, PyfAon spilotf Laodp. 

{h$'& i^*1$Burling,**) ’from the “ Native Cat," 
Shaw: (New South Wales). 

: . .!H, t ( ■ ' { < 
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(c) 1L petauri Welsh, Dalyell and Burfitfc,(4) from a marsupial 
u squirrel,” Petaurus nciureus Shaw (New South Wales), 

(d) IL amethyHina Johnston,(6) from the Northern carpet-snake 
Python amethystinus Sohn;( North Queensland). 

Of the above, the first and the fourth have been met with in our 
work :,v the Bureau of Microbiology, and in addition, H. (Leuco- 
cytozoon) murk Balfour (6),originally described from the Egyptian 
Sudan, has been met with on a few occasions^) in the sewer-rat 
(Mm decumanus Pallas) in Sydney during our plague-investiga¬ 
tion work. Dr. J. B. 01eland(8) recorded the occurrence of the 
same parasite from this rat in West Australia under the names 
Leucocytozoon ratti , and L. balfouri Laveran, the former name 
being a slip, whilst the latter name would be the correct one if 
further investigation should show that If. balfouri (L. jaculi) 
Lav., of the Jerboa, and If murk of the rat, are specifically the 
same. 

Although I have examined blood-films from a large number of 
birds, mammals, lizards, frogs, and fishes, the presence of ht»mo~ 
gregarines has nob been detected in them, though species of other 
hsematozoa, such as HalUridium , Pla$modium t Babetia, and 
Hwmocystidium were seen, many of them having been described 
recently by Dr. Cleiand and myself. The Hmmogregarines 
described below were met with in our Bureau work. 

Haemogregarina shattocki Samb and Seligm.(3) 

(Plate xxxiv,. figs. 13-20). 

In 1907, Sainbon and Seligmann(2) described the above species 
from the erythrocytes of an Australian dn-mond-snake, Python 
spilole# Lac6p>, which died in the Zoological gardens, London* 
They menfcioned(i) that this snake occurs in Australia, and New 
Guinea. The true diamond snake has a very fteat rioted range, 
being found only along the coastal districts from broken Bay to 
Jervis Bay, and the adjacent mountain slopes; whilst the variety 
of it, P. spilotes var. variegata Gray, better known' as the carpet* 
snake, is found all over the continent. I am inclined to taka 
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the popular and scientific name mentioned by these authors. 
The range given will, in that case, need altering, and we may 
take it for granted that the specimen came from New South 
Wales. % 

Mr. H. Wasteneys, of Brisbane, recently forwarded several 
blood-films from carpet-snakes (P. npilote# var. variegata Gray) 
captured on the Enoggera Water-Reserve (near Brisbane). Two 
of the dims showed the presence of comparatively f«w haeroogre- 
garimvs, which 1 have identified ss //. shattoclci Many of the 
adult stages described for this species weie not present in the 
specimens examined, but the forms seen resembled those described 
sufficiently closely to justify the identification. 

The youngest parasite seen was only about 6 p long by about 
2o p wide. It did not possess the fairly characteristic shape of 
a young heemogregariue. Its centrally situated nucleus was com¬ 
paratively large, round, and deeply staining. The parasite was 
about as large as the host-nucleus. It is worth noting here that 
its host-cell harboured another much larger specimen, this being 
the only example of double infection seen in the several films 
examined. The other form was a typical crescent-shaped hronio- 
gregarine. Many of the latter type were seen, their measure¬ 
ments being about 15 p by 2*5 p % measuring the length along the 
middle of the parasite. The ends gradually* tapered for a short 
distance, and terminated in blunt, rounded extremities of equal 
size. Hence one could not distinguish definitely an anterior and 
a posterior end in each. The concavity of the crescent was 
usually facing the host-nucleus, which was not iu any way dis¬ 
placed. The nucleus of the organism, when visible, appeared as 
a definite band across the body, usually slightly nearer one end 
than the other. A thin*oapsule could, in most cases, be detected. 

These crescentic forms correspond fairly closely to Sambon and 
Seligmann'a, which were from 11 to 15 p long by 2 p broad, and 
possessed rounded extremities differing only slightly in thickness. 

In later stages, a capsule could be distinguished quite readily. 
Sometimes it lay some little distance from the parasite, especially 
Cn the concave side; sometimes the interval was very narrow. 
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These organisms were rather shorter and broader than the 
crescents, being from 12 to 14 ^ long, by about 3 p wide. Since 
the erythrocytes are only about 19/* by 10/*, the adult sporont 
(the stage reproduced in our specimens) necessarily becomes bent, 
as previously stated. Such forms are figured by Sambon.U) That 
these later stages represented sporonts and not schixonts, was 
recognisable by their structural characters. They were more or 
less club-shaped, one end being, however, only slightly broader; 
their nuclei were situated, as a rule, near the middle, and were 
generally well defined, consisting of a rather open chromatin 
network extending across the organism in a band-like manner; 
and the cytoplasm did not possess the refractive granules char¬ 
acteristic of schizonts. 

The host-cells were not distorted, though their nuclei were 
frequently pushed aside and lay close to the edge, often nearer 
one end of the erythrocyte. 

HiCMOGRRaAfUNA MOBKM&, n.Sp. 

(Plate xxxiv., figs. 1-13.) 

My oolleague, Dr. J. B. Cleland, handed over to me, for 
examination, a number of blood-films from Western Australian 
animals, including a tortoise, Chnlodina oblonya Gray(l), and a 
carpet-snake, Python apifote# var, baruyata. ' 

. The snake was Captured on the Abrolbo* Islands, a small 
group off the west coast of West Australia, A blood-film taken 
from it showed the presence of numerous hmmogtegatines in the 
red cells. < These appeared to me to differ from 1L ihattocki in 
several details, and, consequently, a new species is proposed for 
them. It is quite possible that further investigation 0 f 
hsamogregarines of the carpet-snake may lead to ^ fusion of 
this species with H. thaUocki. The examination 0 , £j,e blood 
from parasitised carpet-snakee taken at localitio betwow th ese 
two extreme parts (eastern and western) of t,rt Ln.tinent would 
settle the validity or otherwise of the proposed 4^,^ t j,e 
specific name, ! have borrowed the old generic OH,* /» B ynonym) 
of this reptile (Morelia variegata Gray), . r ' • 
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The corpuscles were from 18-2Op long, by 10 or 11 p broad, 
with nuclei averaging 7 by 4 5 p. The parasites varied from 10 
to 19pin length, and from 1*5, to 5 or 6p in greatest breadth. 
The largest forms measured 20 p by 4p, and 17*5 p by 6p; whilst 
the smallest were 12 by 1*5 p, and 10 by 4 p, 

Even the largest hsemogregarines, some of which occupied 
nearly the whole of the available space in the host-cell, i.s., the 
nucleus excluded, did not cause any distortion of the erythrocyte* 
though the host-nucleus was usually displaced, even by moderately 
large parasites. Only exceptionally was its position so much 
altered that it rested agaiust the edge of the red.corpuscle. 

Only one very young form, about 0 by 2 p, was detected. It 
was placed transversely, towards one eud of the host-cell. 
Crescentic parasites were rather uncommon, adult sporonts 
greatly predominating. The last varied considerably in shape. 
Home were club-shaped, with a very wide rounded anterior part 
which tapered to a much narrower, though still blunt, ponteaor 
eud* Others were very long and somewhat narrow, the posterior 
end being bent round in an open curve. Others again were 
nearly uniform in breadth throughout, whilst still others pos¬ 
sessed the typical adultrform in which the "tail” was bent 
round in such a way as to He dose to the “ body/* The parasites 
were usually of greatest breadth in the region of the nucleus* a 
distinct bulging being seen ou the inner the concave) side. 


The nucleus was generally broad and band-like, though occa¬ 
sional^ it was small and irregular, or Hounded/ Its position 
was sopmwhat nearer one end. 

. Th« oapshlewa* somewhat similar to that seen in H. thaUockx, 
but appeareUto be mare, delicate. 

' III brieft,tl*e main dtflference between H. mordim and H. 
thattoeki is, that the sporonts of the former are rather shorter 
Jthdmttch wider, f. pococki Sambon and Seligraann, from 
Python mofttmt Linn., h evidently a close ally to this species. 

il^»sii4e ha# been presented to the Australien Museum, 
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HiEMOGREGARINA PSEUDEOHIS, U.»p. 

(Plate xxxv., figs,13-20.) 

A black snake, Ptendechys porphyriacus Shaw, obtained near 
Sydney, was found to be parasitised by hsemogregarines which 
were not by any means abundant. 

The host-cells were about 15 p by 10 ft, with nuclei 7*5 p by 
4 p; whilst the parasites were generally about 14 p by 3*5 y. In 
addition to these typical hsemogregarines, there were present a 
number of very small parasites with a definite non-amoeboid 
shape which was rounded, elongate or pyriform. These measured 
3 or 4 y long by 1*5 p broad, and, no doubt, represented very 
early stages. If we except these very small forms, the youngest 
heemogregarines appeared as large, slightly club-shaped bodies, 
with a thicker, rounded, anterior end tapering very gradually 
towards the blunt, and slightly curved, posterior extremity. 
These were from 12 to 14 p long, by from 3 to 4 y. wide. A few 
specimens possessed a swelling on the concave side in the region 
of the nucleus. Their nuclei were broad and band-like, and were 
generally placed towards one or other end. The capsules were 
very deNcate, and, as a rule, were not easily distinguishable. 
The only effect produced on the host-cell by the presence of the 
parasite was the displacement of the nucleus to the edge of the 
erythrocyte. 

Adult forms were less bulky, and showed delicate but very 
distinct capsules which were not closely adherent to the parasites, 
especially on the concave side. Their sizes were 13 or 14p, by 
about 4/i. In a few cases the posterior end was bent round in a 
manner similar to that mentioned in IL morelice. The central 
portion was bulged out on the inner side, the nucleus generally 
lying just anterior to it. As a rule, the concavity of the animal 
faced the host-nucleus, the latter being displaced laterally, though, 
in some instances, the displacement was towards one end of the 
red cell. No distortion of the host*cell was observed. 

The generic name of the host has been borrowed as a specific 
name for the parasite. A type-slide has been presented to the 
Australian Museum, Bydriey. j 
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Hauoghkgabina CLELANDI, II.«p. 

(Plate xxxv,, figa.1-12.) 

Dr. J. B. Cleland, while in Perth, took some blood-films from 
the common West Australian tortoise, Chelodina ob?onga(1 ) Gray, 
the erythrocytes of which, on being stained with Giemsa, were 
seen to be rather heavily infected with a relatively broad 
hsemogregarine. 

The sporonbs were apparently of two types, which may repre¬ 
sent some sexual differentiation. In the one type the parasites 
were lightly staining, and showed a number of structures 
resembling vacuoles. Sometimes there was only one, this being 
situated mostly at one end; sometimes there were one, two, or 
more at each end, their number, position, size, and shape being 
variable. Occasionally they were near the centre. The other 
forms were generally larger, more deeply staining, and non- 
vacuolated. Do the former represent male sporonts, and the 
latter female 1 These parasites ranged from 11 by 5/* to 13 by 
7 /*, the uninfected host-cells being from 18-20 ,* long, by 10-12 /* 
broad; whilst infected host-cells were considerably larger, reach¬ 
ing from 20-24/* in length, by from 10-13*5/* in width. 

There were many young stages represented, some of the para¬ 
sites being only a little longer than the host-nucleus (7 /* by 4 /*). 
They were not encapsuled, and were usually vacuolated. The 
positions which they occupied in their hosts were very varied. 
Some lay transversely, with the concavity facing the host-nucleus 
in some cases, and remote from it in others. Sometimes they 
were placed longitudinally, either laterally, or along the median 
line of the host. The most usual position was somewhat oblique 
from the longitudinal axis of the erythrocyte. Even in the case 
of adult forme, it was quite exceptional to see any instances 
where the parasite was occupying the position usually taken up 
by bsBfuogregarittes, t.c., longitudinally between the nucleus 
(usually somewhat displaced laterally), and one side. Almost 
invariably was the host-nucleus displaced even by young forms. 
Another fact worth mentioning is that the displacement was in 
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such a direction that the nucleus oame to lie at or near one end, 
instead of laterally. The infected cells were distorted along the 
axes, hence their shape was not much altered, though their sise 
was considerably increased. 

Each adult parasite possessed a very definite, wide capsule, 
generally elliptical in shape. There was a comparatively wide 
interval between it and the organism. The outline of the latter 
was much more regular than is usually the case in members of 
the genus, the parasites being rather plump. In only one 
instance, a short recurved u tail ” was seen, lying close against 
the rest of the fl body.” 

Many free forms were present in the plasma; but since they 
were encapsuled, aud were generally adjacent to crushed nuclei, 
we may assume that the condition was produced in making the 
film. The leucocytes were not infected. 

The name Hmmogrsgarina clelandi is proposed for this species, 
in recognition of Dr. Clelandi work on West Australian 
parasitology. The type-slide has been presented to the Australian 
Museum, Sydney. 

Other hsemafcozoa described from Australian tortoises are 
Trypanosoma chslodina Johnson,(M>) from Ohslodina longicolli $ 
Shaw, from Morgan, South Australia; and SesmoeysUdum ehdo* 
dines Johnston and Cleland,W from the same species, obtained 
near Sydney 

: As some authorities have stated that trypanosomes and htemo- 
gregarines may be stages in the life-history of one organism, it will 
not be out of place to mention the main characters given by Dr. 
A. £. Johnson, of Adelaide, in his brief, unflgured account of 
Trypanosoma chslodina } especially as it appears in a medical 
journal which very probably may not be available to biologists 
in other parts of the world. 

These parasites, which, in stained films, were bentin theforto 
of a semicircle, were larger than the nucleated discs, measuring 
about 14 fi long by 1 *5 p wide; but, if the undulating membrane 
were included, the breadth was from 2*5^ to 3^, The flagellum, 
which was 2^ in,length, was fringed, and ended aVthecentro- 
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eorae. The latter was situated at about one-third of the distance 
from the centre of the posterior end, the nucleus lying between 
it and the centre, A large vacuole appeared to be present in 
the deeply staining protoplasm (using Leishinan’s stain). Towards 
each end this protoplasm was replaced by some deeply staining 
granules. 

There was no trace of any trypanosomes in any of the reptilian 
blood-films examined by me. Trypanonomi Uwini Kent, is fairly 
commonly met with in our rats (Mas rattm Linn., M> alexandri- 
nu« Geoffr., and M, decumanim Pall ). Ilmmoyrtgarina muris 
Balfour, also occurs in New South Wales, in Jtfns decnmanutt 
Pall. Though 1 have examined films containing each of these, 
no film has been seen with both of them present. There is most 
probably no connection whatever between them. 
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EXPLANATION OP PLATES XXXIV,-XXXV. 

Plate xxxiv. 

Pigs.1-12,—morefwe, in erythrocytes of Python spilote* 
var. varkgatti, 
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Fig. 13.—Erythrocyte of Python tpilotts var. variegata, 
FigsAt'2().~~ff<Kmogregarina shattocki, in erythrocytes of Python $piloU$ 
var, varitgata. 

Plate xxxv. 

Fig. 1 , —Erythrocyte of Ohdodina oblonga . 

Figs,2-12.— Hatmogregarina detandi. 

Fig. 13.—Erythrocyteof Pteudtchy* porphyriactts. 

Figa. 14*20. —Hatmogregarina pteudechU, 

Figs, 14*15.— „ „ ; young forme. 
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The President exhibited a spoon of native manufacture, recently 
brought from the Solomon Islands by Count Morner. 

Mr. D. G. Stead showed specimen* of the common “ Drill or 
Boring* Whelk 99 (Trophon paivm ), and he described its depreda¬ 
tions upon oysters. He also exhibited the denuded tests of a 
remarkable and very variable) flat, South American echinoderm, 
Encopc cmargincUa (lveske), obtained from sand-ballast, discharged 
from a barque at Newcastle, N.S.W. 

Mr. E. J» Goddard exhibited a sample of water from a fresh • 
water aquarium, swarming with a relatively large, ciliate infu* 
sorian (Spirostomum sp.), from 2*5-3 mm. in length: a mounted 
specimen of a marine leech, Branchellion sp., from the neck 
of a turtle, with only 7 or 8 pairs of foliaceous branchiae 
instead of the more usual number, 30*33 pairs; die species 
was figured by Dr. MacDonald in Trans. Linn. Soc. London, 
ZooL(2), i, p.211, PI. xxxiv., 1876, but without description : an 
example of an undescribed species of Branch^Uion allied to B, 
torpcdinia of European seas: and certain minute structures 
occurring in an irregular manner over the neck of a species of 
BoniobcMtUf which were regarded as spermatophorea by 
MacDonald, but which more probably represent the stalks of a 
solitary endoproctous polysoon, as they contain an abundant 
musculature. 

Mr. John Mitchell, of Newcastle, sent, for exhibition, two 
valvps of a fossil crustacean (Ertheria sp.), with the following Note 
on their occurrence in the Newcastle and Illawarra Coal-Measures: 
u Recently I have found a number of valves of the Phyliopod, 
Etth&ia sp., in a very good state of preservation, in a thin band 
cl clay-ironstone, about 15 feet below the seam of coal locally 
*^ known as the J^ii'ty Seam (No. 3 Seam from the surface at 
Shepherd’* Hitt, and in the Merewether Beach Cliff) and about 
ox^thes^ previously obtained 
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insect-remains. In 1893, while examining the country in the 
viciuity of the South Hull! (Beilambi) Colliery, I obtained a pair 
of valves of a crustacean, apparently of th« same species as the 
Newcastle form, in similar strata to those in which the Newcastle 
fossils occur, and associated with Gloaaopttria. The occurrence 
of Ealharia sheds a little additional light on the geological con¬ 
ditions obtaining during the deposition of this series of rocks/* 

Mr. Kesteven exhibited sections of the cervical cord of a dog, 
and mesial, sagittal sections of the brain of Hyla uwtwi treated 
as follows—(1) fixed in absolute alcohol; (2) cleared in cedar oil; 
(3) embedded in paraffin; (4 j cut, and mounted by the water 
(method; (5)mordanted in Muller solution at 45*C.,48 to 76 hours; 

(6) stained in 1 % hsematoxyliu and 2 % acetic acid, 2-4 hours; 

(7) differentiated in (a) 25% potassium permanganate, (b) 2% 
oxalic acid+ 2 % potassium sulphite, equal parts; (8) washed in 
a weak alkaline solution. Although the staining is a modified 
“ Weigerb-Pall,” the results are completely different, axis- 
cylinders, nerve-cells (tyroid substance), and the nuclei of all 
cells staining black or brown, all other tissue remaining quite 
unstained. The advantages of the new stain are that the differ¬ 
entiation does not take place rapidly, so that one may success¬ 
fully treat a large series on a slide; and the whole process may 
be completed in five or six days. Since the fixation is by abso¬ 
lute alcohol, the method is limited to small brains or small pieces 
of tissue, but it should prove extremely useful for studying these. 
Since the pictures are black on a white background, they are 
admirably adapted for photographing. 

Mr, T. H. Johnston exhibited a series of Entoroa collected in 
New South Wales, including Aacaria cani» and Dipylidinm 
caninum, both from the cat and the dog; IhUrakis ivjlexa, from 
a fowl's intestine; H. papillom , from the c»ca of a fowl, and of a 
turkey; 1L maculom , from a pigeon, this being the first record of 
its occurrence iu Australia; Spirapiera sp., forming nodules or 
"kernels” in tho muscles of cattle, the presence of this or a 
similar parasite having been already recorded by Dr. Cleland 
from cattle and camels in West Australia; G&nurua uerimli* % the 
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bladder-worm found in the muscle* of the rabbit; and its adult 
form, Tmnin aerial from the intestine of the dog and the fox, 
this being the first mention of an entozoon from a fox in Aus¬ 
tralia; Cyalicercn* piaiformi* , a blwider-worm which occurs on the 
rabbit’s mesentery, and its adult form, Tmnia serrate, from the 
dog’s intestine; Echinococcus polytnorphn » from the rabbit. Of 
the last-named |>arasite, the hydatid form occurs frequently in 
sheep, cattle and pigs, and occasionally in horses and kangaroos 
in this State. Its final form is a very small cestode, Tmnia 
echinococcus , which infests Australian dogs as well as the dingo, 
having been recorded from the latter host in West Australia and 
South Australia. 

Mr. Henry Deane exhibited a number of interesting specimens 
collected recently by him during a visit of inspection of the more 
remote portion of the South Australian section of the route 
selected for the contemplated Transcontinental Hallway, com¬ 
prising fruiting branches of a scarlet-flowered dwarf Eucslypt 
(£. pyriformi9 Turoz.), remarkable for its enormous fruits, larger 
even than those of E, macrocarpa Hook.; seeds of three species 
of the N.O. Santalacem (Fnsanua acuminalua and two species of 
Santnlwn); an example of a fairly large reddish scorpion (//or- 
murus Jiavicruris Rainbow) winch is common in the sandhill 
country, and also of another scorpion {hornetms variaiue Thorell); 
and at* ornament made from a pearly nautilus shell, found 
at a native camp at the sandhills. Also specimens of a mineral, 
epidote, from Fidinga, S.A*, and of abnormal fruits of a palm 
(Cocoa plutnom) from Hunter’s Hill. 

Mr. Ghee! exhibited a series of fifteen interesting fungi, with 
the following notes thereon— Albuginacka ; Albugo portulocece 
DeBary; on leaves of Fortulocu oleracea % Botanic Gardens, Syd¬ 
ney, and Penshuret(E. Cheel; March, 1908); Hawkesbury Agri¬ 
cultural College (C. T. Musson; February, 1909); not previously 
recorded for Australia Mucojracra-: Filobolua cryetallinue 
(Wiggers) Tode; on dung; Botanic Gardens, Sydney (E. Cheel; 
May, 1908); previously recorded only from Queensland. Hklvkl- 
&aoms: Morcellb eonica Per*.; on the ground; Kirkham, near 
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Grenfell (Mina Jeffreys; September, 1906), and Coonabarabran 
(J. L. Boorman; September). UsmAomie®: Ustilago EeacUri 
Me Alp. inlitfc.; host, Danthonia peniciliata; Penshurst(E. Oheel; 
November, 1908). Tilustunbaas; Tilictia hordei Kdrn.; host, 
Hordmm murinum Linn.; Coolac (P. Sullivan; November, 1908); 
Tirana (G. R. Brett; January, 1906). Poociniaoka: Puccinia 
cynodontis Desm.; host, Cynodon daclylon (Pers.) L. C. Rich.; 
Botanic Gardens, Sydney (A. Grant; March, 1905), and Pena- 
hurst (E. Cheel; June, 1909); previously recorded only from 
Victoria(cids Me Alp. in “ Rusts of Australia,” p.118, 1906). 
Pucoinia gnapJealii (Speg.) P. Henn; host, GnaphcUiuni purpu- 
reum Linn.; Penshurst (E. Oheel; December, 1908); previously 
recorded only from Victoria, by Me Alpine {op, ciL f p.158). 
Pucoinia lollii-avence Me Alp*, * P. coronata Corda; host, A vena 
saliva Linn,,(oats); Penshurst(E. Oheel; May, 1908); previously 
recorded from Lismore, Murwillumbah, and Alstonville, by Dr. 
Cobb. PotYPORAOB* ; Polystictus versicolor Cke.; on decaying 
log; Wahroonga (J. Staer; June, 1909). Polystictm xaathopus 
(Pr.)Oke.; Atherton, near Cairns, Q.(K. Betche; 1®1); between 
Oooktown and Oairns(W Seymour; 1908); StrobAmyces police* 
cent Cke. A Mass.; in old stumps; Buudanoon (Aly(Miss M. 
Flockton; April, 1908); Cook's River (A. A. Hawon; March, 
1909). Agaric AO bje ; Coprimes atratnenlariuewjh, ; on the 
ground, gregarious in habit; Botanic Gardens, 8ydne^(E. Cheel; 
July, 1907). Coprinu » extinctoriua Bulli on manure-heaps; 
Botanic Gardens, Sydney (E. Cheel; April* 1908) 
mdleus Vahl; on trunk of willow-tree, {Satix babylonica LimPj^ 
Botanic Gardens, Sydney (E, Cheel; Jane, 1909); an edible 
species, commonly known as the Honey-coloured Muabr^m; 
^gggtfasttio on trees and shrubs, 4 and one of the most destructive 
enernie^ o* fruit-trees, etc. Tobb«coi<ariackab ; Putatitm 
solani Sacc!; to^ i^otatoes (Solanutn tuberosum Unn.); Grafton 
Experiment Farm <A; H* J|aywood; December, 1908)^ Mr. 
Haywood reported that the potato-crop was very badly affected 
with a disease which, when examined, re vealed numerous lunuiate 
S-5-septate conidia varying in measurement from 90-38 x 4-5/*. 
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These organisms agree in all essential points with those described 
under the name F. solani Saco. To test the disease, two healthy 
tubers were planted in contact with portions of diseased ones; 
and the contact-plants "wilted” in thirty-seven and forty-four 
days respectively, whereas two others grown side by side, n(*fc 
brought into contact with the disease, pontifuied to grow, and 
produced healthy tubers showing no sign of disease. The tubers 
were planted in large dower-pots. (See also Pethybridge & 
Bowers, Economic Proceedings of the Royal Dublin Society, i., 
pp.547-568, 1909). 

Drs. Chapman and Petrie showed a series of tubes demonstrat¬ 
ing the precipitin reaction with extracts of seeds. Rabbits had 
been immunized by the intraperitoneal injection of saline extracts 
of the seeds of Acacia pycnantha . The extracts were heated to 
55*C, for 3 hours before injection. Some results are tabulated 
as follows. 


N.O. 


Species. 


Extract 

heated. 


keguminoH® 

■» 

»« 

»* 

* ♦ 

M 


OramUwB 


alters 
SoteoMW 

Compbiitse 
Ptelffto m 


Acacia pycnantha 
A. ptrminerris 
A . netii/ biia 
A . Itptoclada 
A . accoia 
A . sptctabili* 

A . pcndula 
Pviunt mtivurn 

Phattaiu* Juna/ui(Lima Bean) 
Vtcia Faba 
Medicago 
Tritiam vulgar* 

Avcna mtiva 
Eucalyptus Mtroxylon 
Podocarpv* data 
Soianum vcfbwtcifolium 
A$troloma pmtfoltum 
ffumea tUgan* 

Ma&tdamia itrnijoUa 


PP*. 

ppt. 

Ppt 

PPt* 

ppt. 

ppt. 

PP^ 

sr 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 

nil 


Extract 
not heated. 


ppt, 

ppt. 

ppt. 

ppt. 

ppt. 

ppt. 

ppt.* 



nil 

nil 

nil 

nil 

nil 


la. (he reactions tabulated, the antiserum was mixed with 
IMttraots ol the seeds of various species. The extracts were 
; dHvid^d lute ivo parte,' and one portion heated to 70*C. (or one 
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hour. Both extracts were tested. Suitable controls were made 
with natural serum o! a rabbit, and with salt-solution as is 
customary in precipitin reactions When a deposit occurred, 
whether large or small, the interaction was marked positive; 
but quantitative differences in the precipitates were not recorded 
in the table. 


WEDNESDAY, AUGUST 25th, 1909. 

The Ordinary Monthly Meeting of the Society was held in 
the Linn can Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, August 25th, 1909, 

Mr. T. Steel, F.C.S., F.L.S , Vice-President, in the Chair. 

Mr. Eobrton C. Gkky, University of Sydney, was elected a 
Member of the Society. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 5 Vols., 59 Parts or Nos., 11 
Bulletins, 1 Report, 6 Pamphlets, and 19 Maps, received from 
48 Societies, *fcc., and one Individual, wire laid upon Hie table. 

NOTES AND EXHIBITS. 

Mr. I). G. Stead exhibited a living specimen of the curious 
fish known as 44 Striated Serpent-head,” Ophiocephahu striatas 
(Bloch), one of five specimens imported from Singapore a few 
days ago; and he read a note upon the extraordinary branchial 
structure and amphibious habits of the Qpfiwcepftali , He also 
showed ati example of a remarkable Brittle Star [Ophiuhidea] 
(Gorgonocephalu* sp.) from Coogee Beach, clasped naturally round 
the stem of a speOies of sponge; together with some small undeter¬ 
mined marine worms from one of his aquaria* 

Mr. Froggatt, who had recently returned from a visit to the 
Solomon Islands, exhibited a large land-crab, Cardiyonm up., 
which lives in holes in the ground; and is a very great pest iu 
gardens, by reason of its destructiveness to young plants* Speci¬ 
mens of a small, bright red snail which is common upon the 
foliage of plants in the forest-land; the bright red mucua sloughs. 
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off when the#enails are killed. And a sample of a pigment used 
by the young people for painting their faces, when looking for a 
lover. 

Mr. Cotton showed a sample of diamonds and diamond-assooiates 
from Copeton, about 15 miles £outh of Inverell, N.S.W. The 
former comprised twelve diamonds, total weight 4 carats, two 
being well developed octahedra, ten colourless and of first water, 
one straw-coloured, and one wine-coloured. The latter repre¬ 
sented a concentrate of the diamond-bearing gravel, the minerals 
present being tourmaline, garnet, topaz, and quartz. 

Mr. T. H. Johnston, of the Bureau of Microbiology, exhibited 
a series of potatoes showing various diseased conditions, viz., 

(1) Irish Blight, due to the fungus Phytophtkota infeatam , micro¬ 
scopic slides of which were shown; some of the tubers were from 
Tasmania, whilst others were from the Richmond River, N.S.W. 

(2) Dry Rot, due to the fungus Fuaarium solani (New South 

Wales and Tasmania). (3) Wet Rot, due to Bacillus solanc t- 
cmrum (New South Wales). (4) Scab, due to the fungus Oospora 
scabies (New South Wales, Tasmania). Also Galls, due to the 
presence of nematode worms, Tylenchus devastatrix (New South 
Wales, Tasmania). He also exhibited a series of ifiutozoa, mainly 
from rats and mice, most of which, unless otherwise stated, had 
not been previously recorded as occurring in Australia, including: 
Ueterakia spumosa and Oxyuris obvdaia , both from the caecum 
and rectum of Mus decumanus t M . rattus , M. alsxandrinus, j/. 
,»»ttttw2tt*; and Trichodes crasaicauda, frond the bladder of Mus 
4eoumanus ; none of these three parasites had been previously 
recorded from any host in Australia. Apparently Hetsrakis 
apumoga bad not been mentioned before as occurring in mice. 
Moniezia triyvnophora, from the intestine of sheep and cattle, 
also now recordnl for the first time as an Australian parasite; 
TftyaanorowaW and reoorded by 

Dr» demand, from the intestine of West Australian lambs; Gys* 
Ooercus fasciolorU from the liver of the four species of Mus 
tnehtiioned above (iiW Sbttth Wales), Mus alewndrinua (West 
Aitstralia, and Jft*a rof/«#(?)(fcdamoa); and Tmma cma«coffw,(the 
'■ " ' 43 ; ■ 
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adult form-of the bladder-worm, Cyslicercw# /cttcmZfm*) front the 
cat (New South Wales). He also noted that Prof. Gilruth, of 
Melbourne, had recently (Pastoralists 1 Review, 16th August, 1909) 
reported the occurrence of Sarcosporidia (Sarcocystis sp,) in the 
muscles of Tasmanian sheep and cattle(p.613), on the oesophagus 
(as Balbiania gigantea) of sheep in New Zealand(p.614), and iu 
the tongue-muscles of a Victorian calf(p.614). The Professor 
believed this to be the first record of the occurrence of Sarco- 
sporidia in Australian animals, but was apparently unaware of 
Dr. J. B. Cteland's record of having found Balbiania in West 
Australia in sheep imported from the eastern States. These 
sporozoon parasites are not unknown here, the following having 
been met with in New South Wales animals, in the course of the 
work of the Bureau— Sarcocyetie lenelta, in the muscles of a cow 
(Moruya district), and in the tongue (also infested by the fungus, 
Actinomyces bovis) of a calf; S. tenella (in its form known more 
commonly as Balbiania gigantea) on the oesophagus of sheep from 
various parts of the State; and S . murti, from the muscles of 
Mm rattus and M. decumanu$( Sydney), J)r. Cleland had found 
(but had not recorded) S. mietcheriana in some West Australian 
pigs. 

Dr. Cleland said that since his paper “ On Diurnal Variations 
in the Temperatures of Camels ” was read, lie had met with the 
following interesting record in ' Tracks of MoKinlay across Aus¬ 
tralia/ (p.178; from the diary of John Davit; dato December 20th, 
1861; locality, near Cooper’s Creek) showing that, under eaoep- 
tional conditions of beat, camels may perspire visibly: *Tb* 
hoisea quite in a lather; the camels even sweated^ the drat time 
they ever did so duriag the journey; . . one of tkeihlMSt 

bullooks died from the heat of the sun.” ? 

Mr. North sent for eachilrition fire adult skins of the yeliow- 
collared Parrakeet (Sarnar^ita femU^pMfe*), ^ a skin <#. 
Forster’s Shearwater (/Vj^iwS'^dew), together with the following 
Note thereon—“The adult speoimens of Nswaar^iUs esmtmrigtM^f 
eliow the variatida in>he ^damage oftbisspeeies. 
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Gaimard in the ‘Voyage de 1'Astrolabe/ Gould in his folio edition 
of the * Birds of Australia/ and Count Salvador! in the ‘Catalogue 
of Birds in the British Museum 1 (Vol.xx,), all agree in describing 
the tower breast of B. $emiiorquatu$ as light green or yellowish- 
green. Dr. E. P. Ramsay in his 'Catalogue of Birds in the Aus¬ 
tralian Museum/ describes this part as deep yellow. Three adult 
specimens with a broad yellow band across the lower breast are 
exhibited; one, an adult male obtained by Mr. George Masters, 
at King George's Sound, W. A., in January, 1869; and an adult 
female and male obtained respectively by Mr. Tom Carter, at 
Broome Hill, South-western Australia, in January and February, 
1907. The other adult males have the lower breast yellowish- 
green; one of them was procured by Mr. Carter, in the locality 
mentioned, in July, 1906; the other is the skin of a male which Mr. 
G. A Keartland of Melbourne, kept in confinement for ten years, 
this specimen being furthermore distinguished by its broader red 
frontal band. The skin of Pujfinus gavia is that of an adult 
male picked up dead on Bondi Beach, by Mr. William Barnes, 
after an easterly gale in September, 1908. This extremely rare 
species in Australian waters is an inhabitant of the New Zealand 
seas, and was discovered in Queen Charlotte Sound during one of 
Cook's voyages. It was first recorded as an Australian species 
by Dr! P. L. 6clater(Proo, Zook Hoc. 1891) from a specimen 
presented to the British Museum by Professor ArideHon Stuart, 
the ford having been picked up alive, after a storm, at Victoria 
Park, Newtown, Sydney* on August 2nd, 1891, by the late* Mr. 

v ' 

, showed a number of diptera, pronounced by Mr. 

"froggsttb'sua undeacriped species of CerniUi*, bred 
from fruita of Baranthw jp * n < fuiu * Sieb., forwarded from Perth, 
'time/ ago, bp Dr, J. B. Cleland, The majority of 
werelootedthe,,jmrvsi-^e^**each infected 
4^ liad eatea out the seeds more or less completely 

; , , v , 
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MOLLUSCA FROM THE HOPE ISLANDS, NORTH 
QUEENSLAND. 

By C. Hedlry, F.L.S. 
i (Plates xxxvi,-xliv.) 

A few years ago, I was fortunate in securing the assistance of 
a party o&iriends to investigate the south end of the Queensland 
coral-reef-system. The re8uU*(Tbese Proceedings, 1906,p. 45 3,etc.) 
wereao gratifying, that I was encouraged to continue the study 
from another point of observation. Accordingly a party consist¬ 
ing of Mr. J. Gabriel, of Melbourne, Mr. T. Griffith Taylor, of 
the Sydney University, and Mr. A. R. McCulloch, of the Aus¬ 
tralian Museum, joined me in August, 1906, to examine the reefs 
about the Sixteenth Parallel 

At Cook town we engaged the schooner u Lotus,” under Capt. 
McCausland. We first visited the entrance of the Bloomfield 
River in Weary Bay, and thence sailed across to the Hope 
Islands. It was my intention to search the outer edge of the 
Barrier, but rough weather rendered this impossible, and yr& 
sought shelter ia the lagoon of Cairns Reef, near the Hope 
Islands. By the courtesy of Mr. W. Howchiu, I am permitted 
to explain the local geography by the following sketch-map, from 
the Report of the Australasian Association for the Advancement 
of Soioooe, Volxi. 

Aided by low spring-tides, we profitably employed; one time 
dredging and shore-collecting. The mode of atolhformation wae 
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-studied by Mr* Taylor and myself. The evidence we gathered 
and the conclusions at which we arrived were presented to the 
Adelaide (1907) Meeting of the Association above referred to* 
From material collected by our party, Mr. F, Chapman made the 



Sketch Mat showing the Great Barjubr Rsar a no adjacent 

Coast. 


interesting discovery of the microspheric form of Alvtolina* 
Mr. Taylor contributed a humorous account of our travels to the 
University Journal.f 

■**...... . —wl. - . r -. ... ■ l; . - I, - 

* Chapman, Journ. Roy, Mlotoa, (too. Lond. 1906, p.181. 
t Taylor, VoUM., No.4, Aug. 28, 1907, pp.70-70. 
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MacGillivray collected on the Hope Islands from which h* 
records ** a species of Quoyia.”* 

Fifty years afterwards Prof Agfwsu’s party found here two 
new planariana.t 

Immediately south of Cairns Beef lies the Endeavour Beef, 
upon which Captain Cook was wrecked. The only record of its 
fauna 1 have seen, is a note by Solander in the Catalogue of the 
Portland Museum, 1786, p.190, nr.4039 :—** A very perfect speci¬ 
men of Voluta pacifica Solandri, brought by Oapt Cook, from the 
Keef off Endeavour River on the Coast of New Holland."} But 
since this species is confined to New Zealand, the record must 
be a mistake. 

Many of the shells already reported from Mast Head Island of 
course recurred here. Others which we took at or around Hope 
Islands had previously been reported from North Queensland by 
the “ Che vert," “ Challenger," and other expeditions. To 
economise space, I have not referred to these, but have restricted 
attention to those either new to science, new to the region, of 
intricate synonymy, or otherwise noteworthy. Altogether we 
secured more than seven hundred species. As with the Mast 
Head collection, many novelties remain undescribed. In the 
present communication, one hundred species are discussed, half of 
which are introduced as new to science* 

The collection described has been presented to the Australian 
Museum. * 

Aboa pautzenberoi Lamy. 

* 'a 

Area dautzenbergi Lamy, Journ.de Conch. Iv. 1907, p.2S2, 
PUii., f.9,10,11. 

This specie#, an addition to the Australian fauna, is represented 
by a few odd valves dredged in 6 fathoms, Weary Bay, off the 


* HaoQllUmy, Vo;. Rattlesnake, l., 1962, p.104. 

+ Woodworth, Bull Mot. Comp, Zo»L xxxii, IS9& p,M. 
t Chemntts, Oonch. Cab. xl. 17901 p.21. 
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mouth of the Bloomfield River. 1 had previously taken it, in 
15 fathoms, off the Palm Islands. 

Abca wkhdti Lamy. 

A. wendti (Sohmelte) Lamy, Jpurn. de Conob. lv. 1907, p.45, 
Phi, £11,12,13. 

A considerable number of disassociated valves occurred of this 
small and recently described shell, which is new to Australia. 
It is conspicuous from the bright primrose-yellow blotches. The 
largest of my series is only 5 mm. long, half the size of the type. 

Glycymkrib prctukculus Linn4. 

Area pe6inncutu»;lAt\n^ By at. Nat. x. 1768, p.695; id., Hanley' 
Jps. linn. Conch. 1859, p 98. Pnctunculus pectinijormiu Reeve, 
Conch. Icon. i. 1843, PI. iii., Ill, 

A few separate valves from the Hope Islands are the first 
notice of this species from Australia. 

Pectkn MAxmvRXBia Smith. 

* 

FecUn maldtvennis Smith, Fauna Maidive and Laccadive 
ArchtpeL, ii. 1904, p.622 r Pl.xxxvi, t f.19,20. 

I am indebted to Mr. C. J. Qabriei for identifying Hope 
Island specimens with the type in the British Museum. The 
species is new to the Australian fauna. 

OhLAMYS OO&YttBUTOS, U.ftp. 

(Plate xxxvi,; figs, 14.) 

A species of the JEquipecten group, small, solid, inflated, 
almost equilateral, scarcely £*,,/«».*, left, v-!ve shallower. Colour 
oohrmoeotia mottled with opaque white and chestnut-brown. 
Sculpture: eighteen prominent riba parted by deep grooves, the 
Vetter doaeelyVattloed 'by thin produced lamelles. Each rib is 
tripartite md decorated by small epidermal blisters which resolve 
into o uuad^^ and ■ 'connecting' series. The medium and 

lateral blisters atttttes the form of imbricating scales, the inter- 
mediate ones are like berries. For a space at each side the riba 

' j". 1 ‘ u . ‘ ■. ‘ ■ 1 ‘ ■ 
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are absent Eight anterior auricle ribbed by four spaced nodose 
riblets, the posterior rayed by half a dozen tuberculate threads. 
Ctenidium of fire teeth. Interior smooth with plicate margins. 
Height 20; length 20; depth of single valve 7 nun. 

Mr. A. Bavay, who kindly examined this species for me, con 
eiders that it is a new species related to £?. nux Reeve. C. emithx 
Sowerby, is also akin. It was an abundant species off the Hope 
Islands, and seems generally distributed in tropica) Queensland, 
for I took it, in 15 fathoms, off the Palm Islands, and, in 10 
fathoms, off Mapoon. Mr. A. TJ, Henn collected it in anchor- 
mud from 10} fathoms off Cape Sid mouth. 

Modiola auriculata Kraus**. 

J iodiola auriculata Krauss, Sudafrik. Moll. 184B, p.20, PI. ii. y 
f.4; id., Smith, Zool. Coll. Alert, I884,fp.508; id., Jukes Browne, 
Proc. Malacol. Soc. vi,I905, p,225; Lamy, Bull. Mus. d’Hist. Nat 
Paris, 1906, p.311. 

This mussel has not been before noted as Australian. Some 
living specimens were gathered on the reef. 

CONA PJUECALVA, n.»p. 

(Plate xxxvi,, figs.5-8.) 

Shell small, solid, rather inflated, equilateral, triangular- 
cordate. Colour white. The dorsal margins straight, meeting 
in a right angle, the ventral margin rounded. Sculpture : the 
urabonal region is peculiarly smooth and flattened. Within it 
the radial ribs are merely indicated, but without they assume 
sudden prominence, and in each interstice another radial arises. 
At the margin these nos amount W about eighteen; they are 
parted by* rather broader, deep, steep-sided grooves, and on 
their crests are spaced imbricating scales. The inner margin of 
the valve is denticulated to correspond with the external sculp¬ 
ture. The right margin develops a pseudo-lateral tooth, fitting 
against a distant lateral tubercle within the left socket. The 
socket itself is transversely striated. Height 195; length 3*05^ 
depth of single valve 0*75 mm. 
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The flattened umbo is a good recognition-mark for thi$ species, 
which occurred abundantly in 5-8 fathoms off the Hope Islands; 

I took it also in 15 fathoms, off the Palm Islands. 

Otma oapiixacba, n.sp. 

(Plate xxVvi., figs.9-10.) 

Shell small, solid, rather compressed, triangular-cordate. 
■Colour buff-pink. Sculpture : from twelve to fourteen ribs pro¬ 
ceed from the prodissooonch regularly to the ventral margin; 
they are low and rounded, tending to split into a bundle of 
riblets; their crests are surmounted by reverse imbricating 
tubercles, which medially are deficient or slightly developed, but 
on the lateral ribs project as prominent scales. Intervening 
furrows are wide and fiat-bottomed. A concentric sculpture of 
fine hairlines overruns the whole shell, but is best developed in 
the iurrows. Height 1*9; length 2 05; depth of single valve 
0 78 mm. 

Numerous specimens, in 5 to 8 fathoms, off the Hope Islands, 
^previously dredged a few, in 17-20 fathoms, off Mast Head 
Island. 

This species closely resembles C. prmcalva in size and shape, 
the colour and comparative smoothness of C. oapillacea being the 
most obvious features for separation. 

Another member of this family, Cra9*atdlitid<z f not yet 
recorded from Queensland, is fftmidonax dot^aciforme Schroeter,* 
which I have traced as far north as Port Curtis* 

i ( 

CaBDJTA 8SMI0BBICULATA Until, 

Chama umiorbieulata Linnl, Syst. Nat. x. 1758, p.691; Hanley, 
Ip»> Linn, ponufa. .1 835, p,87. Cardita phrenitica Lamarck, 

f ' *Qardtwm, Sclvioetet, Einl. Conch. iii, l”86,p.«8, pl.vli.,f.l4; 

..■’O, dmmtmBjpntfu, Skr.'uat. 8d«k., yJ( 1) 1799, p.97s id,, Moroh,Malak. 
1 HUM. xvi, 1870, p.l90.‘ Hrtnlcardium danaciforme Tryon, Am. Journ. 
C«moh, yIJ. 1979, .p. 971 j D*\l, T«n». Wa«n. Fwe In«t. UL1900, p.9«9. 

«trdioidu Piltohard«**GMBff, Pl^o. ttoy. JBoo. Vick (9), xri. 1909, 
Hit. •' ■ '• ■* "" 

■ 45 . 
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Anim. s. vert vi. 1819, p.24. Pardila semiorbiculata Reeve, 
Conch. Icon. i. } Cardita, 1843, Pl. Hi., sp.10. 

A living specimen was taken on the reef at low-water, and a. 
separate valve was dredged in 5-10 fathoms. It has not been 
seen before from Queensland, and, but for Lamarck's remark, 
“ Habifce . . . ♦ la Nouvelle Holjande” in the above citation, I 
should have claimed it as new for Australia. This is the type of 
Bolten's subgenus Beguina. 

Codakia rekvbi Deshayes. 

Lncina reevei Deshayes, Moll, de Reunion, 1863, p. 19, PL iii., 
1.8,9. 

On the beach at Hope Island I gathered some specimens which 
answer fairly to Deshayes' account. They differ by having 
rather fewer and stronger ribs, and measure 18 mm. as against 
25 mm. of the type. The species has not before been noticed 
from Australia. 

PhAOOIDEB EUC08MIA Dali. 

(Plate xxxvii., fig. 16.) 

Parviiucina eucosmia Dali, Proc, U.S, Nat* Museum, xxiii r 
1901, p.806, new name for Lucina ptmrn Reeve, Copoh. Icon, vi r 
Aug., 1850, Lucina, PL xi*, fig.66a,i; id Smith* ChalL Rep. 
Zool. xiii, 1885, p. 181 (not Lucina pieum Sower by, QeoL Trans. r 
2nd ser., iv. 1837, p.34l, Pi. xvi., f.14; nor X. pitum D'Orbigny, 
Pal. Prance, Terr. Cret. iii. 1841, Pl. 281, £.3-5; nor L. pitum 
Philippi, Abbild. Besch. iii., April, 1850, p.105, FLiL, f.9), 

This species did not occur in the Hope Island oollection, lb 
is introduced for comparison with other species, apd to aid in the 
perplexities of its nomenclature. The individual figured is Ornate 
long. I dredged it in 5 fathoms, soft black mud, in Van Diemen's* 
Inlet, Gulf of Carpentaria, where the species was abundant. 
Other localities in the same Gulf, where I met with it, are* 
Mornington and Forsyth Islands, and off the mouth of the 
Batavia, Horsey, and Norman Rivers. I have not yet found It* 
on the Pacific Coast. 
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Phagoides uugobus, nom.mut. 

(Plate xxxvii., fig. 17.) 

Lucina (Codakia) neminula Smith, Chall. Rep. Zool. xiii. 1885, 
p 180, PL xiii., f.5,5a:(not L . stminnlum Deshayes, Anim. b. vert. 
fo8B.de Paris, i. 1858, p.673,> PL xliv., f.5-8; nor L. seminula 
-Gould, Proc. Host. Soc. Nat. Hist. viii. 1861, p.36). 

Dr. W. H. Dali, in whose official custody lies the type of L . 
seminula Gould, states* that it is the same as L, pisum Reeve. 
Further, the name itself is preoccupied. It follows that the shell 
-described and figured in the Voyage of the “Challenger " requires 
a name, which is here supplied. The height of the individual 
figured is 2*2; length 2*35, and depth of single valve 1*05 mm. 
Specimens east of Torres Straits seem less densely concentrically 
ribbed than those from the west. I have taken it with the pre¬ 
ceding species in Van Diemen's Inlet, in 15 fathoms, off the 
Palm Islands, and at Barney Point, Port Curtis. The species is 
abundant off the Hope Islands. 

PhAOOIDBS SPKRABILIB, n.8p. 

(Plate xxxvii., fig. 18.) 

Shell small, solid, inequilateral, rather inflated and oblique. 
Colour white. Sculpture : the radials are broad and low, about 
fourteen in number; sometimes, as in the shell drawn, they run 
their course unchanged to the margin, in other individuals the 
ribs multiply by fission or intercalation. The concentric sculp¬ 
ture consists of thin, narrow but erect lamellae, which overrun 
both ribs and interstices, usually faint medially but rising into 
pro&inenoe at the sides. Sometimes they are crowded, and 
sometimes spaced, and may vary in number from fourteen to 
over twenty. Inner margin of valve finely denticulate. Height 
-3*15; length 3*25; depth of single valve 1*25 mm. 

The variability of both radial and concentric sculpture changes 
the appearanoe of this species. The concentric sculpture is, 


* DaU, Proo. U.S. Nat. Museum, xxiii., 1001. p.816. 
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however, always feebler than in related forms. Off the Hope 
Islands, in 5-10 fathoms, it was abundant. 

Mtrt^ba desiderata Smith. 

Lucina (Lories) desiderata Smith, Chall. Zool. Rep. xiii. 1885, 
p.185, PI. xiii., f.10. 

Numerous valves, both double and single, were dredged in 
5-10 fathoms. This is the first note of the species east of Torres 
Strait. 

Spoktblla jubata, n.sp. 

(Plate xxxviL, tigs.22-23.) 

Shell of moderate size, Bolid, inflated, rather glossy, inequi¬ 
lateral, subrhomboidal. Colour white. Sculpture : extremely 
fine radiating threads, which increase by intercalation, the median 
and lateral threads diverging on either side at an acute angle. 
A few spaced growth-lines intersect the radials. Length 8*5; 
height 6; depth of single valve 2 mm. 

A couple of odd valves, from 5 to 10 fathoms, represent this 
species. 

SpORTKLLA 8PKRABILI8, n.Bp. 

(Plate xxxvi., figs.13-15.) 

Shell small, rhomboidal, compressed, opaque, solid tor the size. 
Colour white. Prodissoconch distinct, smooth, Sculpture : fine 
regular radiating riblets commence at the prodissooonch-auture as 
slender threads, diverge and strengthen with growth, a few fork. 
Those ventrally directed attain the margin, but the lateral ones 
vanish before reaching the edge. Inner Central margin denticu¬ 
lated by the sculpture. Length 2; height 2; deptfc of aitigel valve 
0-5 mm. 

A few separate valves occurred. In the selection of the genus, 
not hitherto recorded from Australia, I have been guided hr the 
apparent relation of my shell to 8. obelus DalL* ^ 

* Trans. Wagner Inst. M. Hi; 1800, p.im, PL 44, U8. 
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ROOHKFORTIA Y1A8TELLATA n.sp. 

(Plate xxxvi., figs.11-12.) 

Shell thin, long and narrow, a little inequilateral, dorsal and 
ventral margins straight and parallel, ends rounded. Colour 
white. Sculpture ; regular concentric threads cut into grains by 
curved obliquely diverging striae. In the middle of the disk the 
diverging lines become obsolete. In general appearance the 
three intersecting curves resemble the pattern called “ engine- 
turned,” Length 4 05; height 19; depth of single valve 0*6 mm. 

The subcylindrical form and intricate sculpture well distinguish 
this form. There is but a single valve, from 5-10 fathoms. 

Galeomma DBHtiCULATA Deehayes. 

Galeomma denticulata Deshayes, Moll.de Reunion, 1863, p 19 f 
PL xxx., f.1-3. 

A single valve, smaller and proportionately higher than the 
figure, is assigned to this species, which has not before appeared 
in Australia. 

Cardium lobulatum Deshayes. 

Cardium lobulatum Deshayes, Proc. Zool. Soc. 1864(1855), 
p.332; Smith, Fauna Maidive, Lacc. Arch. ii. 1906, p.625. 

(Plate xxxvii., figs.19-21.) 

Mr. C. J. Gabriel identified Jthis, by comparison with the type 
in the British Museum. A number of separate valves occurred 
to us in the Cairns lagoon. That now figured is 32 mm. high* 
26 mm. long, and 18 mm. deep. Externally cream mottled with 
brown, internally flesh-pink. 

Aa neither figures nor measurements were given to assist in 
the identification, the species has remained practically unknown. 
Tryon* and Hidalgof have complained of the insufficiency of 
published data. The worsfr work, probably the only bad work, 
Deshayes ever did was that published in London. The deliber¬ 
ate omission of measurements was probably due to the unhappy 
influence of A. Adams. 

* Amer. lours. Conch, stfb 1872, p.273. 
f Mem. R. Acad. Cien. Madrid, xXi. 1903, p.342. 
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IsooARDiA moltkiana Gmelin, 

Chama moltkiana Gmelin, Syst. Nat. xiii., 1791, p.3303. 

A single broken valve came from the Cairns lagoon; some 
years previously, I took a similar fragment, in 15 fathoms, off the 
Palm Islands. 

[ note that Hidalgo 4 ascribes this name to Spongier in 1783. 
This reference is inaccessible to me, but since Sherborn omits it 
from the Index Animalium, I conclude that Spengler’s name 
was not legitimate. 

Dosinia bxasperata Philippi. 

Cytherea (Artemis) exasperata Philippi, Abbild. und Beach. 
Conch, iii, 1847, p.36, PI. viii., f.4; id., Zeit. fur Malak. vi. 1849, 
p.41. 

A single valve, dredged in 8 fathoms, in Weary Bay, off the 
mouth of the Bloomfield River, extends tlie range of this species 
to Australia. 

GaFEARIUM CATILLU8, n.Sp. 

(Plate xxxvii., figs.24-27.) 

Shell small, lenticular, margin subcircular, slightly produced 
anteriorly and angled dorsally. Colour dull white, rayed with 
brown along the sculpture-parting, and the anfceriorthird. Interior 
white, purple or brown. Sculpture : fine radiating riblets, about 
forty on the posterior side and a few more on the anterior, which 
diverge at an acute angle from an oblique parting. The riblets 
proceeding from the parting curve outwards and broaden, while 
additional riblets may be intercalated in the interstices. The 
riblets are broken and beaded by fine concentric growth-lines, 
while their interstices are roughened by a secondary microscopic 
vermiculate sculpture. Height 14; length 16; depth of single 
valve 3 mm. 

Plentiful, in 5-10 fathoms, off the Hope Islands. The nearest 
Australian ally is O. namgatum Hedley, from the Capricorn 


Mem. K. Acad. Gian, Madrid, xxi. 1903, p.363. 
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Islands, which is smaller and more coarsely sculptured, Judging 
from Roomer's figure, (?. catillus is more compressed, oblique, 
and finer sculptured than 0. aquivoca Chemnitz. 

Chionk uonota Smith. 

Venus (Chione) lionota Smith, Qhall. Rep. Zool. xiii. 1885, p. 126, 
PLiib, f.7. Venus (Chiune) in/ans Smith, op. cit< p.128, PI, iii., 
13. 

This species, dredged in 5*10 fathoms, was one of the commonest 
shells. 1 found it equally abundant, in 15 fathoms, off the Palm 
Islands. Considerable variation in sculpture occurs, 0\ infane 
is a form in which extra radial* are intercalated at an early 
stage. 

Chionk bcandularib, n.Bp. 

(Plate xxxviii., figs.28-29.) 

Shell solid, ovately triangular, moderately inflated. Anterior 
margin straight, posterior a little convex, ventral rounded but 
slightly sinuate posteriorly. Colour dull white or pale yellow, 
irrogularly rayed or spotted with rusty brown. Sculpture; about 
fifteen spaced conoentvic lamellae, which on a posterior ray become 
more elevate and almost imbricate, elsewhere thick and low, cut 
into beads by the passage of crowded radiating costellae which 
increase by splitting to about thirty. Lunule and escutcheon 
sharply defined, crossed by growth-lines only. Margin of the 
valve within everywhere finely denticulate. Length 15; height 
11; depth of single valve 4 mm. 

Among Australian species it may be compared with C. ecabra 
Hanley, from which its size and coarse sculpture separate it. It 
was abundant off the Hope Islands. I had previously taken it, 
in 15 fathoms, off the Palm Islands; and Mr. A. U. Heim 
obtained it from anchor-mud, in 10$ fathoms, off Cape Sidmouth. 

Ticluna btesiaca, n.sp. 

, (Plate xxxviii., figs. 30-32.) 

Shell minute, thin, diaphanous, glossy, triangular, compressed. 
Posterior and dorsal margins straight, meeting in a right angle. 



432 MOLLUSCA FROM THE BOPS ISLANDS, N. QUEENSLAND, 

Anteriorly rounded, posteriorly subrostrate, with a slight fold. 
Umbo prominent. Under high magnification a concentric sculp¬ 
ture appears of broken irregular lamella* and grains which do not 
extend to the posterior side. Length 2*14; height 1*95; depth of 
single valve 0*6 mm. 

The large number of individuals, approximately equal in sixe, 
indicate that the form described is adult. In which case jit is the 
smallest Australian member of its genus. 

A conspicuous member of the family, not yet reported from 
Queensland, is Macoma Candida Lamarck,* which I have identified 
from Keppel Bay, Townsville, Card well, and Forsyth Island. 

Tkllina philippii Philippi. 

Tdlinn philippii Anton, in Philippi, Abbild. <fe Besch. Conch, i. 
p.126, Tellina, Pl.ii., f. 8, June 1844; id, op. cit., ii. 1846, p.94, 
addendum : Tellina rasfollutn Hanley, Proo, Zool. Boc. 1844, p.59 
(Sept. 1844); id Thes. Conch, i. 1846, p.226, PUxiv,, f.2, Pl.lxv,, 
f.242; id., Recent Shells, 1856, p.347, suppl. F1.14, U4; id., 
Bertin, Nouv. Arch. Mus. (2) L 18t8, p.240. 

Dating the species from publication, as we must under modern 
rules, the use of T\ philippii is obligatory. The older writers, 
who reckoned from the spoken announcement, considered that T\ 
rastdlum had priority. The shell, here represented fay a single 
perfect specimen from the Hope Island beach, is new to Australia. 

Tellina rbmies Linn6, 

Tdlina ramies Linn4, Syst. Nat. x. 1758, p,676; id, Hanley, 
Ips. Linn. Conch. 1856, p.41; id, Bertin, Nouv. Arch. Mus, (2), 
i. 1878, p.318.; id., Dali, Trans. Wagit, Inst, iii, pt.5, 2900,p.l0l2. 

Several specimens from the besch at Hope Islands, I had 
previously taken it on the Palm Islands; but, though of usual 
occurrence, this large species has not been previously noted frop 
Queensland. The synonymous T* mlcata was reported by its 
authorf from Shark Bay, W.A., and erroneously from Port 
Jackson. 


# Bertin, Nouv. Arab, Mus. (2), 1. 1878, p.842. 
t Lamarck, Anim. i. vert. v. 1818, p.628. 
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Arcopagia angulata LiviuA 

Tdlina angulata Linn4, Syst, Nat. xii. 1767, p. 1116; Hanley, 
Ips, Linn. Conch. 1855, p.33. Arcopagia plicata Valenc., Berlin, 
Nouv. Arch. Mus. (2), i. 1878, p.317. 

A single valve, from the beach of Hope Island, adds this species 
to the Australian list. Confusion has occurred between this and 
another, usually known os Tellina ungulate) Linne,(as Bertin, op. 
rit. p,33Q). The latter has been recently distinguished as T. 
/amyt T>autz. <fe Fischer.* 

Arcopagia lingua fklis Linne. 

Tellina lingua /die Li one, Byst. Nat, x. 1758, p.674; tc/.,Menkc, 
Moll. Nov. Holh 8pm. 1843, p.41; id., Hanley, Thes. Conch, i. 
1846, p.266, Pl.Ixiv,, f.236. 

I had already taken this species at Dunk Island, and at 
Forsyth Island in the Gulf of Carpentaria; but an example from 
Hope Island leads me to note that it has not been recorded from 
Queensland, though not uncommon there. 

Arcopagia carnicolor Hanley. 

Tdlina incarnate Hanley (non Linn.), Proc. Zool, Soc. 1844, 
p.68* Tellina carnicolor Hanley, Thes. Conch, i. 1846, p,263, 
PLlri,,f.l5; id., Smith, Fauna Maidive, Lacc. Arch. ii.1903,p.627. 
Arcopagia carnicolor Bertin, Nouv. Arch. (2) i. 1878, p.322; id., 
Hidalgo, Mem, R. Aoad.Gien. Madrid, xxi. 1903, p.154. Tdlina 
drangei Deshayes, Proc. Zoei.Soc. 1854(1856),p.362; id., Hutton, 
Man. Moll. 1880, p,144, Tdlina corbia Sowerby, Conoh. 
Icon, xvii, 1867, Pl.xxiv., £.127. 

A perfect, though dead shell, from the Hope Island beach seems 
to be the first representative of the species in Australian waters. 
The ascription of T. alranpai to New Zealand is an error, as 
pointed out by Suter.f 


* fratrtaenbarg At Fitoher, Joum, de Conob. liv., 1906, p.224. 
t Suter, Proc. Malaool 8oo. viL 1907, p.213. 
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AuCOPAGIA DAP81LIS, n.Sp. 

(Plate xxxviii., fig.33.) 

Shell small but comparatively solid, oblong-equilateral, the 
dorsal margins rather straight, meeting at an obtuse angle, where 
the umbo projects suddenly and rather obliquely; anterior, ventral, 
and posterior margins rounded. Colour white. The whole surface 
is minutely reticulated by the intersection of about one bundled 
fine radial, threads, with concentric threads of equal size and 
space. In addition, there are wide elevated concentric folds, 
varying from none to a dozen, and which may be evenly distri¬ 
buted over the disk or confined to the first third or so. These 
coarse folds are traversed without interruption by the finer 
sculpture. I was unable to detect the pallial scar. Length 2'9; 
height 2*3; depth of single valve 0 55 mm. 

This is the smallest Australian Arcopagia) its shape distin¬ 
guishes it from such small forwiH as A. eUgantissirna Smith, A . 
Unuilamellata Smith, or A. fabrefacta Pilsbry. It seems to be 
widely distributed in Queensland, for not only did we take it 
plentifully, in 5-8 fathoms, off the Hope Islands, but I dredged 
it previously, in 15 fathoms, off the Palm Islands, and, in 17-20 
fathoms, off Mast Head Island. Mr. H. L. Kesteven also found 
it on the beach at Caloundra. 

Semele isockles, n.sp. 

(Plate xxxviii., figs.34-36.) 

Shell small, thin, translucent, triangular equilateral, inequi- 
valve, rather inflated. Ventral margin rounded, posterior and 
anterior margins straight, except that the right anterior margin 
is more curved. Colour white. Sculptural: about twenty delicate 
erect concentric lamellee, irregularly spaced, undeveloped towards 
the umbo, crowded towards the ventral margin. Length 8*25; 
height 2*9; depth of single valve IT nun. 

This species appeared iu abundance. M.r. A. U. Henn also 
found it in blue mud, adhering to a ship’s anchor, in 10£ fathoms, 
off Bow Reef, near Cape Sidmoufch, Queensland. Its nearest 
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Australian ally is $. infans Smith, which occurred with it, in 5-10 
fathoms, off the Hope Islands. isosceles is smaller, more 
inflated, more solid, more triangular, and is especially distin¬ 
guished by its concentric sculpture. 

Tiieora nasuta, n.sp. 

(Plate xxxviii,, figs.37-39.) 

Shell small, ovate-acuminate, a little inflated, thin and trans¬ 
lucent. Rounded on the ventral and anterior margins, poste¬ 
riorly produced and angled. Colour white. Surface smooth. 
Length 4*G5; height 3*5; depth of single valve 1*25 mm. 

Compared with Thear a fragilis A Adams, this is a smaller 
shell, proportionately shorter and more sharply beaked. It was 
a common species at the scene of our dredgings, and I had pre¬ 
viously found it as abundant, in 15 fathoms, off the Palm Islands. 

Davila plana Hanley. 

Mesodestna planum Hanley, Proc. Zool. Soc. 1843, p.102; id., 
Reeve, Conch. Icon. viii. 1854, Mesodesma, Pi. iii., f 16; id., 
Hidalgo, Mem. R. Acad. Cion. Madrid, ii. 1903, p.65. Davila 
plana I)all, Tiani. Wagn. Inst. iii. pt.4, 1898, p.913. 

This gregarious species lives buried in wet sand at the foot of 
the Hope Island beach. It seems to have escaped attention as 
an Australian native. I have gathered it at Dunk, Green, and 
Palm Islands. 

Gastroch&na gigantea Deshayes. 

Fistulana gigantea Desh., Encyol. Meth., Vers, ii. 1830, p. 142. 
•Gastrocherna gigantea Desh., Trait. el<$m. Concliyl. i. 1843, p.34, 
3?Ui., f.6,7,8; id., Lamy, Bull. Mus. d’Hist. Nat. xii, 1907, p.207. 

Under the name of G. lameUosa Desh., this species was added 
to our fauna by the Challenger Expedition. Dr. Lamy shows 
that both names, gigantea and latnellosa , refer to the same shell. 
In the case of Gardium lobulaium, the blighting influence of the 
Ouraingian clique upon Deshayeah&s already been noticed. On 
all the reefs of the Great Barrier this is a common shell. 
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Fistulana mumia Spongier, 

Gastrochcena mumia Spongier, Nye Sami. K. Danske Skrifter* 
ii. 1783, p. 179; id., Tryort, Arner. Jonrn. Conch, iii. 1868, supply 
p.ll. Fistulana mumia Smith, Proc. Malacol. Soc. vi. 1905,p.l85. 

A ningle specimen, from 5-10 fathoms, admits this stranger to* 
the Australian fauna. 

Subemarginula clatiirata Adams & Hoove 

Patella tricarinnta Bom, Index Mus, Caes. Vind. 1778, p.440; 
id., Testae. Mus. Caes. Yind. 1780, p.423, Pl.xviii. f.6 ; it/., 
Brauer, Sitzb. k. Akad. Wi«s. Ixxvii. 1878, p.73; not of Ltnn6, 
1767. (l)Emarg inula pan hi Quoy & On im«rd, Voy. Astrolabe* 
Zool. iii. 1834, p.327, PI.68, f. 7-8. E . clathrata A. Adams <fc 
Reeve, Voy. Kamarang, Moli. 1850, p.69, Pl.xi., f.6. 

Under Born's name, I added this to the Australian fauna 
through a specimen from Mast Head Island, On again finding 
it from the Hope Islands, 1 remark that Born never proposed his 
Patella tricarinata as a new species, so that when it is accepted 
that he did not treat of the Linnean P. tricarinnta, his name has 
no standing in literature. The Astrolabe figure ascribed to tills 
species is not a good one, and has indeed been referred elsewhere 
by Deshayes,* I would take advantage of the excuse that 
4< pan hi ** is not Latin, to reject the name. We thus arrive at the 
name proposed by Adams and Reeve, which is supported by an 
excellent figure. 

Liotia tribulations, n.sp. 

(Plate xxxix., fig».40-42.) 

Shell minute, solid, depressed-turbinate. Colour creanj^ 
Whorls four and one-half, separated by a canaliculate suture. 
Sculpture: first two and one-half whorls smooth, remainder with 
five prominent spiral beaded cords, one a crown to the .shell*, 
another the umbilical edge, another running along the periphery,. 


* Anlm, a. vert, (2) vil. 1630, p,004. 
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and others equidistant between these. The broad and shallow 
intervals are crossed by threads which rise in scale-tubercles on 
each cord, at the rate of About 38 knots to a cord, these radials 
penetrating the umbilicus. The latter is broad and funnel- 
shaped. Aperture subcircular, oblique, outer lip thickened. 
Height 0*9; major diam. 2*85; htinor diatn. 1*4 mm. 

A few specimens, from 5-10 fathoms, Hope Islands. It also 
occurred to me, in 15 fathoms, off the Palm Islands. The 
novelty is nearest related to L> vmvsta Hedley,* but is far 
smaller, though proportionately higher and narrower, and more 
ornately sculptured. More remote are L. aoidalia Melvill <fc 
&tanden, and L . philtata Hedley. 

Liotia anxia, n.sp, 

(Plate xxxix., figs.43-45.) 

Shell minute, depressed, turbinate, widely umbilicate. Colour 
■pale buff. Whorls three, rapidly increasing and loosely coiled, 
the final half-whorl descending and departing from the remainder. 
Sculpture; fine radial threads traverse the whole shell, about 
sixty of these being on tlie last whorl, their interstices closely 
latticed by rathet finer spirals. Aperture free, circular, simple. 
Umbilicus broad and deep. Height 0*7; maj> diam. 1*1; minor 
<diam. 0*85 mm. 

A few specimens, from 6-10 fathoms, H6pe Island, and 8 
fathoms, Weary Bay. The novelty is related to L . dinjuncta 
Hedley,t which differs in the sculpture. 

Cyc&ostbkha ANxum, n.sp. 

(Plate xxxix., figs.46 48.) 

Shell small, rather thin, glossy, diaooidal, carinate. Colour 
<dull white, whorls four, including a small elevate protoconch of 
* whorl and one^half, the laBt rapidly increasing. Suture envelop- 

# These Proceedings, 1901, xxvi. p. 17, PL|h, M-S. 
f Hedley, Mem. Austr. Mus. tv. 1 1903, p.830, f.06. 
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ing the keel of preceding whorl. Keel broad, projecting a fold 
beneath. Sculpture; above are about sixteen equidistant fine 
pitted grooves, and on trhe base half as many. Base rounded. 
Umbilicus broad and deep, angled at the margin, about ono- 
quarter of the shell’s diameter. Aperture entire, oblique, ovate, 
lip a little reflected below. Height 0*9; maj. diarn 2*1; minor 
diam, 1 *55 mm. 

Two specimens, from 8 fathoms, off the Bloomfield entrance, in 
Weary Bay. 

CYCL 08 THKMA TOKRIDUM, n.ap. 

(Plate xl., figs.49 51.) 

Shell small, depressed, turbinate, perforate, thin, subtrans* 
lucent. Colour white. Whorls three, rounded, loosely coiled and 
rapidly increasing. Surface smooth and very glossy. Aperture 
subcircular, outer lip simple, inner lip expanded and bent towards 
the axis. Base rounded, umbilicus very narrow. Height 1*1 j 
major diam. 1*2; minor diam. 0*9. 

Numerous specimens, from 5-iO fathoms, off the Hope Islands. 
Allied to the southern <7. porcellanum Tate & May, which is more 
elevated and a little larger. 

Nbritina OUALAN1BN81S Lesson, 

N. oualanicmw Lesson, Zoo 1. Coquille, ii. 1830, p.379; N, nala- 
nemis von Martens, Conch, Cab. 1879; p. 193, PLxx.: A r , merto- 
niana Brazier, these Proceedings, ii. 1877, p.2l. 

This species is abundant on the mud-flats at the entrance of 
the Bloomfield River, The beautiful colour-variety, termed 
frondicincla by von Martens, is predominant. Though Brazier 
had already recorded it under Hecluz* synonym from the Palm 
Islands, I bad overlooked it in compiling my catalogue of the 
mollusca of Queensland.* 


* Report Australasian Association Advancement of Science. Vol. xiL 
Brisbane, 1900. 
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Obtobtio vulnkrata, n.sp. 

(Plate xl, fig.52.) 

Shell elongate-conical. Colour dull white, a purple dash on 
the columella, apex tinged with brown. Whorls nine, inflated afc 
the periphery, contracted at the suture, Sculpture : a varix 
frequently occurs on the back of the last whorl, and another on 
the penultimate whorl. lladials perpendicular, about fifteen, 
prominent at the periphery, declining towards the suture, on the 
final whorl tending to disappear. Spirals about eight cords on the 
last whorl, parted by broad and shallow interstices, on the earlier 
whorls about live, of which two or three on the periphery are 
most prominent. Two apical whorls smooth. Aperture oval, 
subchannelled anteriorly, outer lip simple, columall&r lip thickened 
and reflected. Length 4; breadth l'25mm. 

Abundant, in 5-10 fathoms, off the Hope Islands. This is a 
larger, more solid, and more coarsely sculptured shell than 0. 
fulva Watson. The stain on the columella seems a useful 
recognition-mark. 

On further examination I find that the protoconch of this 
genus is not heterostrophe, as I supposed at first. I would, there¬ 
fore, withdraw it from the Pyrami<hllid<B t and transfer it to the 
Rvsaoidce. Bittium diplax Watson,* appears to be another member 
of the genus. 

The descriptions and figures of Fanella suggest to me that this 
genus of A. Adams might embrace the species I include in 
Obtortio % but I have rejected that genus because Watson and 
Melvill, who had the advantage of examining actual specimens, 
did not employ it. 

Cbhithium kodulobum Brugui&re. 

Cerithium nodulomm Brugui&re, Ency. Mefch., Vers, ii. 1792, 
p.478; id, f Brazier, Pjroc. Linn. Soc. N. 8. Wales, i. 1877, p.313; 

Dali, Proc. Phi lad. Acad. Nat, Sci. 1907* p.366. Ceritkium 


Watson, ChaH. Rep, Zool. xv. 1880, p*556, pl.xxMiii., f.4. 
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curvirontra Parry, General Conehology, 1811, PI. xxxv., f.2. 
Mathilda eurylima Melvill k Stand en, Journ.of Conch, viii. 1896, 
p.3l,0, Pl.xi,, f.73, and Journ. Linn. Soc., Zool., xxvii. 1899, p.170. 
Contvmax denMatm Hedley, Mem. Austr. Mus. iii. 1899, p.436, 
f.2 5. 

A series of growth stages shows that the shells described by 
Melvill k St&nden and myself, as above, are merely the young 
arid decollate shell of this Ceriihlunu It has already been 
reported from this coast by Brazier, who saw it at Darn ley Island. 
It is a characteristic associate of reef-corals. 

Trifuora tribulation is, n.sp. 

(Plate xl., figs.53-54.) 

Shell small, narrowly conical, acuminate. Colour white, 
irregularly splashed with rust. Whorls nine and a four-whorled 
protoconch. Sutures deep. On the spire-whorls two rows of 
beads, the upper the larger, within the row united by a broad 
band, each bead linked to its fellow in the opposite row by a fine 
radial thread, thus enclosing a deep square interstice. On the 
antepenultimate a spiral thread arises between the bead-rows and 
increases slowly to a full bead-row on the last whorl. Finally 
there are six bead-rows, the basal three small. A secondary 
sculpture of fine spiral threads is sometimes visible between the 
beads. Protooonch; first whorl round and smooth, remainder 
keeled and crossed by fine radial threads. Aperture subcircular, 
deeply notched above, canal much recurved, projecting as a spur, 
closed at the base. Length 4*25; breadth 1*25 mm* 

Several specimens, off the Hope Islands* I found it also on 
the reef at Mast Head Island. 

' i 

. Okrithiopsis pinka, n.sp. 

(Plate xl, flg.55.) 

Shell small, solid, the shape of a pine cone* Colour purple 
with cream beads* Whorls six, with a mony-whorled subulate 
protoconob [mutilated in the specimen eeenj Sculpture: pro* 
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<mment, rather elongate gemmules, set in two rows of about nine* 
teen beads to a whorl, spirally strung on a band of half their 
height, and within the whorl linked from row to vow, thus 
enclosing deep meshes in the interstices. Upon the contracted 
base are two additional and successively diminishing bead-rows. 
Aperture small, subquadrate. Length (with broken apex) 2’35; 
breadth 1-25 pun. 

A few imperfect specimens from 5*10 fathoms, off the Hope 
Islands. 

C/BHITitloHSlS TKLKURAPIUCA, ll.flp. 

(Plate xl., fig 56.) 

81ml) small, solid, elongate-ovate. Colour chestnut on the last 
whorls, fading to cream on the earlier, and to white on the pro- 
toconch, Whorls six, exclusive of a smooth subulate protoooneh 
of several whorls. Sculpture ; on each whorl two rows of large 
prominent gemmules, divided by a broad and deep furrow. The 
gemtnules are about sixteen to a whorl; transversely they are 
distributed in vertical rows, upper series elongate in a radial 
direction, as if two series were joined together, the lower ones 
round. * The profcoconch seems like that of C. ridicula , but none 
are complete in the series before me. Base with two spiral cords. 
Aperture subquadrate, canal short. Length 2T; breadth 0'95mm. 

A few imperfect specimens from 5*10 fathoms, Hope Islands. 
The recognition-mark of this species is the upper row of elongate 
gemmules, followed by a series of round gemmules. A fanciful 
resemblance to the Morse code of dots and dashes suggested a 
-name. 

CfUUTaiOPSJS TBIBULATI0NI8, n.sp. 

(Plate xl., fig.57.) 

Shell,small, cylindro-conic. Colour uniform pale cinnamon. 
‘Whprls six, and a crooked, subulate prodissoconch of three and 
one-half smooth whorls. Sculpture: three* rows of gemmules to 
a whorl, linked spirally and vertically to enclose small deep 
meshes in the interstices. The uppermost gem mule-row is rather 
larger than its fellows, and, by contrast with the deep sutural 
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furrow, conveys a slightly turrefced aspect to the shell. On the 
last whorl there is an additional lower row of incipient gemmules, 
beneath which the base suddenly contracts. Aperture subquad* 
rate, canal short. Length 2*5; breadth 0*85 ram. 

Numerous specimens, from 5-10 fathoms, off the Hope Islands. 
Distinguished by its small size, subcylindrical shape, and treble 
row of large grains. 

This and the following species, together with several undescribed 
forms, may be conveniently grouped in a new subgenus, which 
may be defined as follows. 

Jooulatob, subgen.nov. 

Shell small, dextral, of ovate or bulbous contour, with a smooth 
subulate many-whorled protoconch. Type Cerithioptu ridicula 
Watson.* 

Cerithiopsis wkstiana, n.sp. 

(Plate xl. f fig.58.) 

Shell small, elongate-conical. Colour ochraceous, beads buff, 
protoconch white. Whorls five and one-half, with a smooth 
subulate protoconch of five and one-half whorls. Sculpture ; 
two rows to a whorl of comparatively large gemmules, the lower 
row the smaller. A wider furrow runs between the rows of the 
same than between those of adjacent whorls. On the periphery 
of the last whorl is an unsegmented spiral cord, followed on the 
base by others in * diminishing series. Aperture subquadrate, 
canal short. Length 2*35; breadth 0*75 mm. 

Numerous specimens from 5-10 fathoms, off the Hope Islands. 
The species appears to approach nearest to (7. tnrrigtra Watson, f 
from Hawaii, which has, however, four rows of beads on the last 
whorl, and is more contracted than the Queensland shell. The 
novelty is named in compliment to my friend, Miss Winifred 
West, to whom I am indebted for so many excellent illustrations. 


* Chajl. Zool. Hep, xv. 1886, p.528,‘ Pl.xxxviii., fj. 
fWatson, ChalL Rep. Zool., xv* 1886* p.520, l*lxxxviii,, f,2. 
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Vkrmicularia DKP08ITA, n.Hp. 

(Plate xli., fig.61.) 

Shell small, coarsely irregularly radiately ribbed. Commences 
with a two-wliorled protocouoh like V . caperata,* which it 
envelopes, then extends in three or four iooso advancing pros* 
trate coils, finally rising free and erect for a short length* 
Diameter of tube 0 7 nun. Length of coil 4; breadth 2*5 mm. 

A few dead and bleached specimens from 5-10 fathoms, Hope 
Island. 

Epitonium koskinum, n.sp. 

(Plate xL, figs.59-60.) 

Shell minute, conical acuminate, imperforate base flattened. 
Colour cream. Whorls eight, including ft subulate protoconch 
of four smooth whorls. Sculpture : about ten prominent radial 
ribs traverse the whole whorl, both ribs and interstices being 
crossed by fine close punctate grooves. Aperture subcircular, 
externally margined by a varix. Length 2*15; breadth 10 mm. 

A few specimens from 5-10 fathoms, Hope Islands. Probably 
the species attains a larger growth than my specimens represent. 
Scalaria cerigoltana Sturauy,f appears to be very like, but it is 
improbable that it should occur both in the Eastern Mediterra¬ 
nean and on the coast of Queensland, 

Fyramidklla acus Gmelin. 

Voluta ocu« Gmelin, Syst. Nat. xiii. 1791, p.3451, for Martini, 
Conch. Cab. iv., PL 157, f. 1493-4; Pyramidella maculosa Forbes, 
in MacGillivray, Voy, Rattlesnake, ii, 1852, p.363; 1\ punctata 
Dali & Bartsch, Biolog. Soc. Washington, xvii. 1905, p.4. 

Occurred alive in the sandy mud round Hope Island. The 
only reference to this species as Australian, is Forbes* note of it 
from the islets of Trinity Bay, a little south of our station. 


* These Proceedings, 1908, xxxiii. p.457, PI.x., f.38. 
tSfcurany, Denk, Math.Naturwiss. K* Akad, Wien, belli. 1896, 
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Gdostomia A&JKCTA, I).up. 

(Plate xli., fig.62.) 

Shell small, solid, oblong, imperforate. Colour uniform buff. 
Whorls four, and a heterostrophe protoconch, last whorl about 
-equal to the remainder. Suture deep. Surface smooth but dull. 
Aperture ovate, bent in towards the axis, rounded anteriorly. 
Plication invisible externally. Length 1*65; breadth 0 7 mm. 

Several specimens from 5-10 fathoms, off the Hope Islands. 

Gdostomia adipata, n sp. 

(Plate xlii., fig,73.) 

Shell small, solid, ovate, imperforate, smooth and glossy. 
-Colour white. Whorls three, plus a half-immersed heterostrophe 
protoconch, round, slightly shouldered at the summit, rapidly 
increasing, the last more than half the shell. Aperture large, 
ovate, effuse anteriorly, columellar margin reflected, fold slight 
.and very oblique. Length 1*9; breadth 1 *05 mm, 

A few specimens, from 5-10 fathoms, off the Hope Islands. 

Gdostomia anxia, n.sp. 

(Plate xli., fig.63.) 

Shell small, rather solid, oblong, variable in shape, smooth and 
glossy, imperforate. Colour white. Whorls three, and a deeply 
immersed heterostrophe protoconch, rapidly increasing, rounded, 
the last three-quarters of the total length. Aperture very large, 
subauriculate, lip thickened and reflected columellar fold dege* 
nerate. Length 1*95; breadth 1*2 mm. 

Three specimens, from 540 fathoms, off the Hope Islands, 

Odostomia artioulata, n.sp. 

(Plate xli., figs.64-65.) 

Shell small, slender-cottical. Colour 'dull white. Whorls 
flattened, parted by deep sutures, seven and one-half, with a 
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small heterostrophe apex. Sculpture : fifteen strong, elevated, 
sigmoid ribs cross the whorls perpendicularly and fade away on 
the base; they are rather narrower than their deep interstices, 
and are interrupted, from whorl to whorl, by the sutural trench. 
These radials over-ride two spiral threads, the upper of which 
alone persists on the spire-whorls as a supernatural keel. Colu- 
rnellar plication prominent. Length 3*3; breadth 1*0 mm. 

The double peripheral thread and jointed aspect of the spire 
give this species an'individuality. Several specimens were taken, 
in 5-10 fathoms, 

ODOSTOMIA CtfOttKA, n.sp. 

(Plate xli., fig.06.) 

Shell small, solid, subcylindrical, imperforate. Colour white 
with a narrow gold band in the centre of each whorl, and another 
on the body-whorl just below the level of the lip-insertion. 
Whorls five and one-half, and an immersed heterostrophe proto¬ 
conch, Sculpture : narrow, sharp perpendicular radial riblets, 
separated by rather broader interstices, extending from summit 
to base; on the last whorl these amount to sixteen; no trace of 
spiral sculpture. Aperture pyriform, rather oblique, rounded 
anteriorly, outer lip simple, a solid callus on the body-whorl, 
plication alight, deep seated, coliunellar margin reflected. Length 
2; breadth 0 75 mm. 

Several specimens, from 5-10 fathoms, off the Hope Islands; 
Also from 17-20 fathoms, off Mast Head Island, and beach at 
Caloundra. The latter, which sometimes have an extra gold line 
on the base, are mentioned as perhaps a variety of O. opaca.* 
The latter is known only from Sydney. 

# OnoeTOMU oompta Braver. 

OdoBtomia compta Brazier, These Proceedings, i. 1877, p.259: 

Hedley, Rec, Ausfcr. Mus., iv. 1901, p.125, PI. xvi, f.lfi-19: 
O, eutropia Melvill, A on. Mag. Nat Hist. (7), iv, 1899, p.94, 

* fledlsy, These troeeedinge, xxx. p.525; sxxli. p.482. 
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Mr. Gabriel has lent me specimens of 0. eutropia, identified 
by its author. These agree with a common and variable shell 
first described from the Ohevert Collection. It was abundant at 
the Hope Islands. I have also traced it south to the Palm 
Islands and Port Curtis, and westerly to Van Diemen’s Inlet in 
the Gulf of Carpentaria. Mr. Melvill notes it from Bombay and 
the Persian Gulf. Another Australian species which the same 
author has carried as far west, is Capulus violacem Angus.* 

Odostomia gumia, n.sp. 

(Plate xli., iig.67.) 

Shell small, solid, ovate-conical. Colour buff. Whorls five, 
And a heterostrophe protoconch. Sculpture; prominent spiral 
ribs, equal in breadth to their interstices, on the body-whorl 
eight, on the earlier three, summits of spirals polished, interstices 
finely vadially striated. Aperture ovate, plication prominent, 
horizontal, columellar margin reflected over a narrow perforation. 
Length 3*55; breadth 1*6 mm. 

One specimen, from 5-10 fathoms, Hope Island. 

Odostomia humeralis Hedley. 

Pyrgulina humeralis Hedley, These Proceedings, 1902, xxvii. 
p.l l,PLiii.,f.32. Odostomia (Miralda) ima Melvill, Proc. Malacoh 
Soc. vii, 1906, p.75, Pi.vii., f. 15. 

Mr. Gabriel has lent me a specimen from the Persian Gulf, 
identified by Mr. Melvill as 0 . ima t which exactly corresponds to 
large examples of 0 , humeralis > from 5-10 fathoms, off the Hope 
Islands. Both here and at Mast Head it occurred plentifully. 

A near relatipn, perhaps indeed another synonym, seems to be 
Pyrgulina eximia Dautzenberg Fischer.f 


* Melvill & Standen, Proc. Zoo J. Soc. 1901, ii. p.362. 
f Dautsenberg A Fischer, Jouru. de Conch, liv. 1906, p.196, PI vii., f.fi. 
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OdOSTOMIA LAQUEARtA, n.sp. 

(Plate xliii., fig.82.) 

Shell Hiuall, subcylindt leal, imperforate. Colour white. Whorls 
three, and a hefcerostrophe protooonch. Sculpture: strong 
-elevated spiral cords, on the first, two; on the next, three; and 
on the last whorl, six; the basal being weaker, the deep inter- 
stioes minutely punctate, A particularly brood deep furrow 
along the suture distinguishes the whorls. Aperture ovate, 
plication deep-seated, inner lip elevated. Length 1*4; breadth 
0*6 mm. 

A couple of specimens, from 5-10 fathoms, off the Hope Islands. 

Odostomia maccullochi, n.sp. 

(Plate xli., figs 68-69.) 

Shell small, conical-ovate, rather solid, subturreted. Colour 
<lull white. Whorls five, and a partly sunk heterostrophe pro¬ 
toconch. Suture channelled. Sculpture: about thirty fine 
radial riblets, which project as a crown on the summit of the 
whorl, and fade away on the base Across the flat interstices 
run fine spiral threads, about thirty on the last whorl, and ten 
on the penultimate. Aperture large, elongate-ovate; eolumellar 
plication prominent Length 4*5; breadth 1*55 mm. 

Three specimens, from 5-10 fathoms. Named after my friend 
and colleague, Mr. A. R. McCulloch, who was a member of the 
party. 

0D08T0M1A MtOMA, D.Sp. 

(Plate xli,, fig.70.) 

Shell elevate, conical, solid, imperforate. Colour white. 
Whorls six, and a heterostrophe protoconch, flat-sided, last 
sharply angled at the periphery. Sculpture: strong elevated 
spiral cords; on the upper whorls, three; on the last four, at and 
above the periphery, three feebler ones on the base, of which two 
wind into the aperture; interstices crossed by fine close radial 
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threads* Apert are subquadrate, plication strong, horizontal* 
Length 3*35; breadth 1*4 mm, 

A few specimens, from 5-10 fathoms, off the Hope Islands, 

OdOSTOMIA 8 PKRABIMS, n.Sp. 

(Plate xlL, fig.71.) 

Shell small, subcylindrical, imperforate, thin, subtranslucent, 
smooth and glossy. Colour milk-white. Whorls live, plus a doeply 
immersed heterostrophe apex, rather irregularly coiled, rounded, 
with deep sutures. Sculpture: a few irregularly disposed varices, 
most frequent on the upper whorls, and faint, microscopic radial 
striae Columellar fold slight, margin of aperture a little thick¬ 
ened. Length 3; breadth 1*1 mm. 

A few specimens, from 5-10 fathoms, off the Hope Islands; 
also 15 fathoms, off the Palm Islands; and 17-20 fathoms, Mast 
Head Island. 

This eccentric form perhaps belongs to the subgenus Oceanida 
de Folin, which I know only by secondhand references. 

Odostomia tribulationis, n.sp. 

(Plate xli., fig.72.) 

Shell small, solid, cyliadro-conical, imperforate. Colour white; 
Whorls four, and a half-sunken heterostrophe apex. Suture 
deeply 1 channelled. Sculpture: close straight perpendicular* 
radial riblets, about twenty-two to the last whorl, ceasing abruptly 
at the periphery; their interstices are latticed by about half-a- 
dozen weak spiral threads. On base, four equally spaced, smooth 
spiral cords. Aperture ovate, columellar plication deeply enter¬ 
ing. Length 1*65; breadth 0*8 nun. 

A , few specimens, from 5-10 fathoms, off the Hope Islands. 
Pyrgulina lamyi DauUenberg & Fischer/ appears to differ by 
fewer radials. 

# Dautsenberg * Fischer, Journ, de Coach, liv, 1906, p,190, Pl.vi. # I.1& 
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Tuebobilla gabbieu, n.sp. 

(Plate xlii., fig 74 ) 

Shell small) slender) acicular. Colour dull white. Whorls ten, 
and an obliquely projecting heterostrophe apex of about four 
whorls. Sculpture : about eleven strong straight perpendicular 
radial ribs, discontinuous from whorl to whorl, separated by deep 
smooth interstices of equal breadth. These ribs cease abruptly 
at the base, and are bounded by a slight spiral thread, which 
reappears on the spire-whorls. Base smooth. Length 3*75; 
breadth 0 7 mm. 

A few specimens of this remarkably slender species, from 5-10 
fathoms. It is named in honour of a member of our party, Mr. 
J. Gabriel The subgenus Amtama, which is largely developed 
fn these seas, includes this and T. fay lor i .* 

Turbohiixa psbsoa&ata, n.sp. 

(Plate xlii,, fig.75.) 

Shell small, solid, gradate, subcylindrioal, imperforate. Colour 
dull white. Whorls four, plus a half-immersed heterostrophe 
protooonch. Sculpture: about eighteen prominent radial ribs, 
which cross each whorl obliquely, and project on the summit. 
The broad interstices are traversed by fine spiral threads, varying 
in number and development Aperture subquadrate, columellar 
fold distinct Length 2*2; breadth 0*9 mm. 

This species varies considerably, both in form and sculpture. 
Numerous specimens ooourred, in 5-10 fathoms, Hope Islands. 

Tubbovzixa TAvtOBi, n.sp. 

(Plate xlii, figs.76-77.) 

Shell small, acicular. Colour ribs opaque white on a semi- 
translucent ground. Whorls seven, and a produced prostrate 
heterostrophe apex of about three whorls. Sculpture: about 

> » ■ ' M i i n I' .——— . . .- —-. . .■ .-. i — . 

* Skit A Bartwh, Proa U. 8. Not. Moioum, xxz. 1906, p.Ml. 

47 V. 
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twenty-eight rather straight and narrow ribs cross the whorls 
obliquely, each terminating above in a round bead. Ribs more 
crowded on the last whorl, and continuing on the base. Spiral 
stria appear in the basal interstices. Jjength 2 35; breadth 
0*65 mm. 

A few specimens, from 5-10 fathoms, off the Hope Islands. 
Another from 15 fathoms, off the Palm Islands. The species is 
chiefly distinguished by the bead-collar below each suture. It is 
named in honour of my companion on the trip, Mr. T. Griffith 
Taylor. 

TuHBONILLA TENUI8SIMA, n.sp, 

(Plate xlii, fig.78.) 

Shell minute, acicular, thin, translucent, imperforate. Whorls 
nine, and a small heterostrophe protoconcb, rounded and con* 
tracted at the sutures. Sculpture : first three whorls smooth, 
remainder crossed by about thirty fine, sharp, radial, arcuate 
ribs, which gradually vanish on the base. Length 2*3; breadth 
0*5 mm. 

A few specimens, from 540 fathoms, Hope Islands. 

Turbonilla tribulations, n.sp. 

(Plate xlii., figs.79*80.) 

Shell small, turreted. Colour ^lull white. Whorls seven, and 
a produced recumbent heterostrophe apex. Sculpture; about 
twenty-one prominent, slightly bowed, radial ribs, whose summits, 
linked by a spiral cord, project as a toothed crown above the 1 
whorl. At the basal angle ariother spiral cord, knotted by the 
passage of the ribs, encircles the shell, beyond which the ribs 
diminish. Fine spiral grooves occupy the interstices of the 
radials. Aperture oblong, plication not apparent from the 
exterior. Length 4*1; breadth 1 *25 mm. 

This appears to be related to T. beloni$ Melvill & Standen,* 
than which it is smaller, and more coarsely sculptured. A few 
specimens, from 5-10 fathoms. 

•Melvill & SUnden, Journ. of Conch, viii. 1897, p.303, Phx., f.50. 
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EUUMA C0NAMXN1S, n.Hp. 

(Plate xliii,, ftgs.83-84.) 

Shell thin, small, imperforate, conical, varying from stout to 
slender. Colour variable, uniform pale buff to chocolate or 
white with a peripheral orang^ line. Whorls eight, rounded or 
angular, smooth and glossy; sutures impressed. Aperture simple, 
angled above, rounded below. Specimen figured, length 1-65; 
breadth 0*7mm. Another specimen, length 1 *85; breadth 0*9 mm. 

Var. ANGULATA, var.nov. 

(Plate xliii., fig.84) 

Whorls conspicuously keeled at the periphery. 

This variable species occurred plentifully, in 5-10 fathoms, off 
the Hope Islands. I also procured it in 15 fathoms, off the 
Palm Islands, and Mr, A. U. Henn took it off Cape Sidmouth. 

EUUMA PIPKftITA, n.sp. 

(Plate xliii., fig.85.) 

Shell small, slender-conic, apex mucronate. Whorls nine. 
Colour white, with groups of small chocolate dots clustered 
around the periphery. Aperture pyriform, columella straight, 
its margin a little expanded and reflected, a thin callus on the 
body-whorl. Length 2*5; breadth 1 mm. 

A few specimens, from 5-10 fathoms, off the Hope Islands. 
The dot-painting affords a ready recognition of this species. 

Cymatium pykum tiinnS. 

Jlfttrtx pyrum Linn4, @yst, Nat. x. 1758, p.749; id,, Hanley, 
Ips. Linn. Conch. 1855, p.290. Triton elavctfor Reeve, Conch. 
Icon. i»., Triton, 1844, PUii,, f.7. 

A specimen, from 5 fathoms within Cairns Reef, is the first 
appearance of this shell in Australia. 
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Also unrecorded for Australia is Cymatium pfeifferianum 
Reeve,* which I found on the be&oh at Dunk Island, some 
distance south. 

Cvmbium flamwbom Bolten. 

Cymbium Jlammeum Bolten, Mus, Bolt. (2), 1798, p.151, for 
Martini, Conch. Cab. iii. 1777, p.59, PI. Ixxiv,, f.780. Volula 
diademn Lamarck, Ann. du Mus. xvii. 1811, p.57. 

This shell is common along the whole coast of Queensland, and 
has been reported from Moreton Bay, Mast Hoad Island, Dunk 
Island, Cape Grafton, Cupe Bedford, Torres Strait, and the Gulf 
of Carpentaria, under the names of Melo diadema Lamarck, M. 
mucronatm Broderip, M. broderipii Gray, Cymbium ductile 
Lamarck, and C. gtsorgince Gray. All these synonyms are pre¬ 
ceded by Bolten’s name, hitherto ignored. 

It was of considerable importance to the aboriginals, who ate 
the animal, and used the, shell for a canoe-bailer, for a cooking 
utensil, for personal adornment, and for wommera-handles. The 
following native names have been collected: niugan, Moreton 
Bay, Tom Petrie; ping-ah, Dunk Island, Banfield; ji-gai, Cape 
Grafton, Roth; dir-hai, Cape Bedford, Roth; edxera, Darnley 
Island, Jukes; alup, Torres Strait, Haddon; and pe-ra, Batavia 
River, Roth. 

An old worn shell, which I saw decorating a fence on Murray 
Island, is 14| inches long, and 10J broad. The egg-capsules are 
described by Banfield.f 

In Shark Bay, Western Australia, the animal is infested by 
Aspidogasler macdonaldi Monticelii.J 

Maroinblla anxia, n.sp, 

(Plate xliii,, figs.86 87.) 

Shell small, broadly ovate, involute, a heavy and broad callus 
spread over eaoh end. Colour milk-white. Adult smooth and 

* Reeve, Conch* Icon, it,, Triton, 1844, Pl.lv , 144. 
t ** The Confessions of a Beachcomber,” 1908, p.148. 

' t Macdonald, Trana. Linn. Boo. Zool (2), h, 1879, p.210, PUxxiv., 
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glossy; immature shell with fin© close spiral punctate grooves. 
Aperture crescentic, canaliculate at either end. Outer lip 
thickened and reflected, finely closely denticulate within. Inner 
lip with a thick callus deposit. In the young (tig.87) there are 
five columellar plaits decreasing gradually in size, the least about 
the centre of the aperture; it* tfie adult, two large, and one small 
plait alone are visible. Length 2*2; breadth 1*6 mm. 

A few specimens, from 8 fathoms, Weary Bay. I also took it, 
in 15 fathoms, off the Palm Islands; and in 17*20 fathoms, off 
Mast Head Reef. 

Turkis gra.yosus Helbling. 

Murex (Fubw) granosus Helbling, Abb. Privafcges. Rohm. iv. 
1779, p.U6, P1.2, f.16; id., vou Martens, Malak. Blatt. xvi, 1869, 
p.235; id., Dali, Journ. of Conch, xi. 1906, p.291; Fleurotoma 
wnnata Griffiths <fe Pidgeon, Mollusca and Radiata, 1834, p.599, 
FI,23, f.2; it/., Weinkwuffi Jahrb. d. dent. Malak. Geseil., ii., 1875, 
p.288, Pi.ix., f.2; PUurotoma epeciom Reeve, Conch. Icon. L 1843, 
Pl.ii., f.9; Pleurotonia kienerii Doumet, Mag.de Zool. 1840, Moll., 
PL10; id., Smith, Ann. Mag. Nat. Hist. (OX x * v - 1894, p.160. 

A few specimens were dredged in 5-8 fathoms, Cairns Reef. 
The species is hitherto unknown from Australia. Mr. Gabriel 
identified a specimen we took, with a shell from the Belcher Col¬ 
lection in the British Museum, marked u Fleurotoma kieneri 
Doumet/ 1 

Drillia livida Gmelin. 

Strombu* lividu$ Gmelin, Ryst. Nat. xiii. 1791, p.3523, for 
Ghemaits, Couch. Cab. ix> 1786, PI. 136, f. 1269-70. Plmroionui 
aurieulifara Lamark, An. s. vert, vii. 1632, p.91; id Deshayes, 
4>p. eit. 2 ed. ix< 1843, p.345. 

In the absence of a figure and a type, the Linnean Strombm 
Uvidxu is, according to Hauley,* unrecognisable. Under these 
-circumstances, it is better to adopt the name of Gmelin, securely 
based on the figure of Chaa>nitft> than to use Lamarck's aurteu- 

—. I,,. ..—.—. . —.. . - 

/ ^ * Healey, Ipt. Linn. Couch 1865, p.278. 
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lifera. The claim of Hindus is also supported by Deshayes, in 
commenting on Lamarck's name. 

. The species has not appeared before in Australian waters. 
We dredged a few examples in 5-10 fathoms. 

GLYP1108T0MA TRIBULATiONIS, 11.sp. 

(Plate xlii., fig.81.) 

Shell small, solid, biconical, angled at the periphery. Colour 
white or buff. Whorls six, including a small smooth two-wborled 
protoconch. Sculpture : about a dozen unduiafcory radial ribs, 
equal in breadth to their rounded interstices, arise at the suture, 
are most prominent on the shoulder, and fade on the base. 
Ascending the spire, these radials gradually diminish. About 
twelve small spiral threads, which traverse ribs and furrows 
alike, are evenly distributed between the shoulder and the 
anterior extremity. Finally, a secondary sculpture of fine close 
grains, arranged radially and spirally, is spread over the whole 
surface, giving a “ gritty" aspect to the shell. Aperture narrow, 
protected by a strong projecting varix, the outer lip with two or 
three ill-defined tubercles within, canal short. Length 4*75 r 
breadth 2*5 mm. 

Abundant in 5-10 fathoms, at Hope Island. I found a small 
form of it, in 15 fathoms, off the Palm Islands. The strong 
shoulder-angle and sanded surface are the principal features. 
Cape Tribulation is on the mainland, opposite the Hope Islands. 

Glyphostoma Alices Melvill <fc Standeu. 

(Plate xliii., 6g.88.) 

Glyphontomu alicem Melvill <fc Standen, Journ. of Conch. viiL 
1895, p.95, PI. ii., f.15; id. f Hedley, Mein. Austr. Mua. iii. 1899, 
p.471. 

Hitherto this species has not been recorded as Australian. It 
was originally described from the Loyalty Islands, and then 
identified from Funafuti, The dark patches on the lips are use¬ 
ful recognition-marks. As the original figure is vague, I have 
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here illustrated a shell, 14 mm, tong, from 5-8 fathoms, Hope 
Islands. The Queensland example is the largest seen. 

Another member of the genus unrecorded for Australia, is 
Glyphoaloma ocdlatum Jousseaume,* of which 1 took an example 
at Green Island, off Cairns. 

* 

Manuelia anxia, n.sp. 

(Plate xiiii., fig.89.) 

Shell small, solid, subcjlindrieal, shoulder sloping, body per¬ 
pendicular, base excavate, sharply angled at base and shoulder. 
Colour: all specimens seen are faded, but appear to have been 
buf£ the protoconch and .spots on the lower whorls darker, the 
basal keel white. Whorls three, and a protoconch of three and 
one-half whorls, of which the first is turbinate, slightly tilted 
and engraved with microscopic spirally punctured lines, followed 
by two transitional whorls keeled at periphery, and ornamented 
by fine close obliquely radiating riblefcs. Adult sculpture: on 
the body-whorl, fifteen spiral cords, of which the third and eighth 
are prominent, expressing the angle above and below the barrel 
of the whorl, the basal cords broken into beads; penultimate with 
six, and antepenultimate with three spirals. Broader than the 
spirals are the perpendicular radials, fourteen on the last whorl, 
and proportionately fewer on the rest. Commencing at the 
suture and vanishing on the base, they raise tubercles at the 
intersection of the spirals. The resulting meshes enclose deep 
pita in which is a microscopic shagreen surface. Aperture con¬ 
tracted, straight above, Hexed below, fortified by a broad strong 
varix, out of which a deeply notched subcircular anal sulcus is 
excavated. The spiral sculpture traverses the varix. Within 
the outer lip are four tubercles. Inner lip excavate. Canal 
short, broad. Length 5*3; breadth 1*1 mm. 

Several specimens, from 5-10 fathoms, Hope Island. On the 
assumption that it was immature, a single example from Mast 


* Jousseaume, Bull. Boo. Zool. France, lx. 1884. p. 188, Pl.iv , f.4; Melvill 
k Standen, Journ, of Coach, till 1897, p.401. 
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Head Island was catalogued (These Proceedings, xxxii. p.484) as 
Clathurdla edgehroa Hervier,* not otherwise known from Att»* 
tralia. With a larger series, it is now apparent that the Aus¬ 
tralian shell consistently differs from the Lifuan, by a whorl less, 
smaller size, and by coarser sculpture. Other members of this 
peculiar group are M. cancellata Beddome, M\ telescopialie ami 
M. pentagonalis Verco, and M. lataria Hedley, A more distant 
relation is M. hilum Hedley. 

Mangkua calcata, n.sp. 

(Plate xliv., fig.90.) 

Shell small, solid, ovate, turreted. Colour uniform grey. 
Whorls, four remaining [apex missing in the only example seen]. 
Sculpture: oblique, wave-liko, radial folds, five to a whorl, 
expanded and projecting prominently at the summit of each 
whorl. The whole surfade overrun by fine, close-packed, spiral 
threads. Aperture linear, sulcus an almost closed tube at the 
top of a bold varix, outer lip insinuate near the base, canal very 
short. Length 3-6; breadth 1*5 mm, 

A single example, from 5-10 fathoms, Hope Island. This is a 
notable shell; the broad flanges suggest the idea of being trodden* 
under foot; the subtubular posterior notch and the closely corded 
sculpture are both peculiar. 

Mangblia ghacilknta Reeve. 

(Plate xliv., fig,91.) 

Pleurotoma gracilenta Reeve, Conch. Icon. i. Fl.xiv,, f.l 14; J\ 
eontracta Reeve, op. cit . f; 116,(1843); P. fusoidee Reeve, op. eit. 
PLxxxviiL, 1349,(1846); fide E. A. Smith, Zool Coil Alert, 1884 f 
p.39. 

This species has not been cited from Queensland, but I had 
already recognised it, from 15 fathoms, off the Palm Islands, 
from Mapoon, from off the Horsey River, and from* 5 fathoms, 

'T . 1 . . .— . . 

* H«rvl*r, Journ, de Conch, xliv. 1897, p.U6; sir. 1897. p.109, PliU., 1.2. 
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Van Diemen’s Inlet, Gulf of Carpentaria* Mr* J. C. Gabriel 
confirmed this identification by comparison with the type in 
London. As the figures of the species are all unsatisfactory, I 
add an illustration of a Hope Island shell, 8 ram. in length. The 
species was common in 5-10 fathoms. For this species Bbttger* 
formed a new subgenus ParaclathnreUa. 

Mastgklia infdlata, n.sp. 

(Plate xliv., fig.92.) 

Shell small, very solid, regularly biconical, sharply angled at 
the shoulder. Colour white, or pale buff with narrow bands of 
darker buff. Whorls five, including a protoconch of two smooth 
rounded whorls, last whorl two-thirds of the shell’s length. 
Sculpture : on the body-whorl are eight widely spaced thick and 
prominent vertical ribs radiating from the suture, and vanishing 
on the base. On the shoulder these are linked and overrun by 
a spiral cord of nearly equal calibre. This sculpture is repeated 
on the penultimate, where the radials are smaller and closer. On 
the antepenultimate the spiral cord degenerates, and the radials 
are closer, rounder, and more oblique. Apart from this, the 
shell has, in general, a smooth expression, but a few faint spirals 
xnark the base, while still fainter scratches traverse the rest of 
the shell. Aperture narrow, protected by a heavy outstanding 
varix, anteriorly with a semicircular excavation, followed by a 
tubercle on either aide. Canal short, broad, effuse. Length 3*55; 
breadth 1 *7 ram. 

Numerous specimens, in 510 fathoms, Hope Island. I took 
4t also* in July, 1901, in 15 fathoms, east of Great Palm Island. 

Mangelia angulaia Reeve,* appears, from the figure, to be 
larger and to have a sharper, more prominent, peripheral keel. 
hP ossibly the record of thit species from Cape Yorkf was based 
•on Jf, infulaH. 

. . - . . . . . .. l... ... —..... 

* B&ttger, N*ohr. dent. MaUk. QsMlI. ssvii. 1895, p.5fl. 

• Ooaoh.lqon. lli. PL.Ul.,f.*2, 
t Brute, Pnw. Ltetu Soo, N, 8. watoa, l, p.160, 
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M. apdlinea Melvill, from the Persian Gulf,* is also larger, but 
proportionately more slender, 

Mangklia naufrAga, msp. 

(Plate xliv., figs. 93-96.) 

Shell solid, narrowly fusiform. Colour cream. Whorls seven T 
including a small, smooth, two-whorled protoconch. Sculpture; 
about eight prominent curved ribs undulate the suture, and 
extend to the base; these are divided by broad and gently sloping 
interstices. Across both ribs and furrows run fine, close, spiral 
threads, amounting to 32 to 36 on the last whorl, and about one- 
half that number on the penultimate, Between the threads are 
microscopic radial bars. Aperture oval, anterior notch not 
apparent, outer lip protected by a strong rib-varix, canal short. 
Length 6; breadth 2 3 nun. 

Var. co nata, var.nov. 

(Plate xliv., fig.94.) 

Shorter and broader than the species in chief, pale brown with- 
a chocolate peripheral band. 

The reef on which the ** Endeavour w was wrecked, in 1770£ 
lies immediately south of the scene of our dredging. 

A few specimens of the typical form and one of the variety, 
from 5-10 fathoms, off the Hope Islands. I also took a few of 
the typical form, in 17-20 fathoms, off Mast Head Island; and 
received ono from Mr. J. Brazier, which be dredged in Torres 
Strait 

In general character Cithara striatella Smith,f resembles this, 
but the novelty is smaller, comparatively narrower, and closer 
ribbed. Mangelia a$na Melvill & Standen^ is more slender 
and has fewer ribs. 


# Melvill, Proo. Malacol. Soc, vi. 1904, p.106, PI.x., f,20. 

It Smith, Ann, Mag. Nat. Hist, ser.5, xiv, 1884, p.327. 

% Melvill & Stnnden, Journ. of Conch, vlii, 1896, p.279, Pl.ix., M2, 
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MaNGHUA PBR188A, U.Sp. 

(Plate xliv,, figs.96'97.) 

Shell thin, ovate-fusiform, spire acuminate. Whorls five, and 
a two-whorled protoconch, the latter subulate with spiral punc¬ 
tate grooves. Colour dead white except a cinnamon protoconch. 
Sculpture: spiral threads pi ©dominate, amounting on the body- 
whorl to about thirty, not impinging on a broad anal fasciole, 
beneath this strong and widely spaced, becoming feebler and 
closer below the periphery, but waxing stronger on the back of 
the canal; the penultimate carries six such spirals, then three, 
then two on the earlier whorls. The radiala are stronger on the 
younger whorls, but decieaKe on the older; in the last whorl they 
fade away about the periphery, and in the penultimate scarcely 
reach across the whorl. In every case they are overriden by the 
spirals. Aperture elliptical; inner lip overlaid by a substantial 
callus which, opposite the sulcus and at the base of the canal, is 
provided by a small but sharp tubercle. Outer lip produced 
externally into a prominent varix, and beset within by a row of 
small tubercles. Canal short and broad. Length 7*4; breadth 
2*9 mm. 

A few specimens, from 5-10 fathoms, Hope Island. The 
extreme reduction of radial sculpture in this group is rare, f 
cannot recall any near ally of this peculiar shell, some aspeots of 
which resemble Daphnella . 

Mangkua rigorata, n.sp. 

(Plate xliv., figs.98-99.) 

Shell small, oblong, turreted, rather solid. Colour dull white. 
Whorls six, including a smooth three-whorled protoconch, whose 
initial whorl is eccentric. Sculpture: from ten to twelve very 
prominent, close, radial ribs, widest apart on the back of the last 
whorl, and becoming closer on the earlier whorls. These ribs 
project on the summit of the whorl and fade gradually on the 
base. The last whorl is encircled by twelve to fourteen strong 
spiral cords, which override both ribs and interstices; on the 
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penultimate there are four such cords, and on the antepenultimate 
three. Between and parallel to the spiral cords are fine, ^lose, 
mieroacopic hair-lines. Aperture narrow linear, with deep sinus 
and prominent varix. Length 38; breadth l"5 mm. 

Some variation iu contour occurs, some individuals being 
shorter and broader than others. The species is characterised by 
its straight, narrow form, gradate spire, and strongly modelled 
sculpture. Several specimens, from 5-10 fathoms, off" Cairns 
Beef. 

Mitra amabius Reeve, 

Mitra atnnbilu Reeve, Conch. Icon. ii. Pl.xxxiii, f.274(March, 
1845); id. y Proc. Zool Soc. 1845, p.53(Sepfc. 1845); id. t Jickeli, 
Jahrb. Malak. Gesell. 1874, p.49, PI. ii., f. 10 ; id., Sturany, 
Denk, kais. Akad, Wiss. lxiii. 1903, p.246, Pl.vii., f.9. 

This species is new to Australia. Two specimens were taken 
at fit ope Island, and I had previously found it at the Palm 
Islands. 

Mitra deshayksii Reeve. 

Mitra deahayesii Reeve, Conch. Icon. ii. Pl.xxii., f,170(NoV. 

1844) ; td., Proc. Zool. Soc. 1844, p.l82(Feb. 1845). 

One specimen, from the Hope Islands, adds this species to thc^ 
Australian fauna. 

Mitra lucida Reeve, 

Mitra lucida Reeve, Conch. Icon. ii. PI. xxxiii., f.266(March, 

1845) ; td., Pi*oc. Zooi. Boc. 1845, p.51(8ept. 1845). - 

Hot previously noted in Australia. Mr. J. 0. Gabriel identified 
a Hope Island specimen by comparison with the type in the 
British Museum. I have also taken it at the Palm Isl&uds. 

Mitra sanguisuga Linn& 

Voluta sanguisuga Linnfi, SystNat. x.l758,p,732; id., Hanley, 
Ips. Linn. Conch. 1855, p.228. Mitra sanguisuga Fischer & 
Lautzenberg, Journ. de Conch, lii. 1906, p.386. 

A single specimen, from the Hope Islands, adds this species to 
the Australian fauna. 
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Mitra suudivisa Bolfcen var. intkkmbdia Kiener. 

Veteillum sttbdivisum Bolten, Mus. Bolt (2), 1798, p.139, for 
Chemnitz, Conch. Cab. x. 1788, p.171, PL151, f.1436-7; Miira 
intermedia Kiener, Spec, des Coq., Mitra , 1839, p.73, PL22, f.70. 

The nomenclature of this form proceeded thus: Chemnitz 
figured and described poly normally two species of Mitra as one. 
To the amalgam, Grneiin, in 1791, gave the name of Voluta sub¬ 
divisa, Seven years later this specific name was, by Bolfcen, 
restricted to Chemnitz* figures 1436-7, leaving the other shell, 
illustrated by figs. 1434-5, to bear the title of Mitra lyrata , sub¬ 
sequently imposed on it by Lamarck.* An elongate form was 
distinguished by Kiener as Mitra intermedia , but Deshayesf 
reduced it to varietal rank. Reeve's Monograph of Mitra, so 
slovenly in preparation, so disorderly in presentation, gives no 
help in unravelling a complicated synonymy. 

The shell has been reported by Melvill A StandenJ from Murray 
Island. Besides the present record of the Hope Islands, I have 
traced it south to Dunk and Palm Islands. 

While on the subject of Mitra, I might discuss a puzzling 
record of Mitra decurtata Reeve, from Torres Strait, by Melvill 
k Standen.g These authors have stated)] that u M.{Strigatella ) 
decurtata Reeve « M. scutulata Lam.*' 

In the first place, it may be remarked that scutulata dates 
back to Gmelin; the shell was not known to Lamarck. Secondly, 
it is not obvious why the younger name of Reeve was used in 
preference to the older. Thirdly, Reeve's figure (Mitra, f. 154) of 
M . decurtata is unlike that of Chemnitzlf on which scutulata was 
based. An example of M. scutulata taken by Dr. Finckh, on 
Lizard Island, a short distance from the Hope Islands, shows it 
to occur on the coast, and I will therefore assume that this it is 
which Melvill and Standen identified from Haddon’g Collection, 


* Lamarck, Anim. s. vert vii, 1822, p.308. 
t Dssbaysi* A«im, e, vert (2), 18*4, p.$16, 

t Melvill A Standee, Jouru. Linn. Soo., 2od. xxvii. 1099, p.158. 
$ Melvill A Standen, op. tit, p. 158. 
tj Melvill A Standen, Joum. of Conch. viiL 1695, p.101. 

If Couch* Ctb. x. PL 151, U4284L 
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Nassaria mordica, n.sp. 

(Plate xliv., fig. 100.) 

Shell of medium size, very solid, laconical, false umbilicate. 
Colour buff, the cords on the rib-summits of the periphery picked 
out with chocolate, aperture flesh-tint. Whorls seven, and a 
protoconch of three smooth whorls. Sculpture : seven prominent 
oblique rounded ribs cross each whorl, and mount the spire con¬ 
tinuously, the last forming a varix to the aperture. These are 
crossed by spiral cords, about fifteen to the last and five to the 
penultimate whorl, two or three of the peripheral cords pre¬ 
dominating over the rest Across these run close fine radial 
lamina*, puckered into imbricating scales on crossing the spirals. 
Canal open, short, recurved, the canal-tips of previous apertures 
•euclosiug with a frill a false umbilicus. Aperture narrow-oval; 
on the right side are seven eveuly spaced entering ridges which 
penetrate a short distance only; externally they end abruptly at 
a circumferential groove. Posteriorly the aperture ends in a 
furrow followed by a tubercle. The upper part of the inner 
lip is clear of obstructions, but the lower is occupied by five 
strong and deeply penetrating spiral ridges which do not reach 
the free edge of the columellar lip. Length 16; breadth 8 mm. » 

A few specimens, from 5-10 fathoms, off the Hope Islands. 
Mr, J. Brazier lias given me specimens which he dredged, in 30 
fathoms, off Larnley Island. 

Fusm cereua Smith/* from this coast, has a general resem¬ 
blance, but the columellar ridges of the novelty readily distinguish 
it. The rather artificial oharacter of the columella lias con¬ 
strained me to refer this to Kasnaria^ but I have a suspicion 
that ultimately both Fubus iinbricatusf Smith, and F, cereu$ 
Smith, may be relegated to the neighbourhood of Thais. 


* Smith, Zool. Coll. Alert, p«46, PI. v., f.D. 

f Smith, Journ, Linn. Soc., Zool xii, 1876, p.540 # PI. xxx., 
Lalaxiena lataxkna Jousseaume, Bull. Soc. Zool. France, viii. 1883. p.188, 
Pl.r.,M. 
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Pyrbnb alisina Kiener. 

Columbdla albino, Kieaer T Ooq. Viv, 1841, p.32, PL xiii., f.4; 
id, % Hervier, Journ. de Conch, xlvii, 1899, p,320; it/., Pace, op. 
cit. L 1902, p.416. 

Two specimens, from the Hope Islands, are the first examples 
of this species to be recognised from Australia. 

Another member of the genus, new to Australia, is Pyrme 
pm#ei v. Martens & Langkavel,* which was collected at Lizard 
Island, not far from the Hope Islands, by Dr. A. E, Finckh. 

Rrtusa impasta, n.sp. 

(Plate xliv,, fig,101.) 

Shell rather solid, subcylindrical, a crown marked off* by u^arp 
-constriction below the summit, faintly constricted at the waist 
and gently swollen below, anteriorly truncated, posteriorly 
rounded, base imperforate. Colour dull white or faintly tinged 
with yellow. Sculpture: about forty tine, close, longitudinal 
threads traverse the whole length of the shell. These are cut by 
about thirty sharp, narrow, concentric grooves, which strengthen 
on crossing the crown and penetrate the apical crater. Aperture 
a narrow slit for the anterior two*thirds, then enlarging to a 
pyriform orifice; inner lip overlaid with a substantial callus, 
Summit-perforation one-fifth of its diameter, deep aud narrow. 
Length 3 45; breadth 1*35 mm. 

An abundant species off the Hope Islands, in 5-10 fathoms. 
Off the Palm Islands, in 15 fathoms, 1 found it equally common. 
While serving as naturalist to the Geographical Society’s Expedi¬ 
tion to New Guinea, Mr, W, W. Froggatt gathered specimens at 
Prince of Wales Island, Torres Strait, in 1885. 

A member of the 11 starved ” section of Retma\ this appears to 
be nearest to Utrienlue famelicus Watson,f but has a rougher 
sculpture, a narrower waist, and a prominent collar, 

* Mart, & Langk,, Donum Bismarck,, 1871, p.23, Pl.L, f. 17; Pace, Journ, 
de Conch, L 1902, p.419. 

* t OhaU, Hep. Zool. xv. 1886, PL xlix., M, p.653. 
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Rktusa fharktka, n.ap. 

(Plate xliv., fig. 102.) 

Shell small, rather thin, cylindrical, abruptly truncate a1oove r 
straight at the sides and produeed below, narrowly umbilicate. 
Colour cream, sometimes alternating with dull white in five or 
six indefinite belts of equal breadth. Sculpture : the whole 
surface is cut into small facets by the crossing at right angles of 
fine, close, longitudinal threads and spiral grooves. These grooves 
cease near the summit, and leave uncut the threads that cross 
the crown and descend into the apical crater. Aperture rising 
above the last whorl, narrow and straight for the upper two- 
thirds, then dilating. The columella rather broadly reflected 
over $he perforation. Apical orater one-third of the shell’s 
diameter. Length 2*25; breadth 1*0 mm. 

A few specimens, from 5-10 fathoms, Hope Island, and one 
from Mast Head Island. In texture, the novelty is intermediate 
between A\ bizona A. Adams, and H. granorn Brazier, but it is 
smaller and more cylindrical than either. 

CmoHNA colltra Melvill. 

Cylichna collyra Melvill, Proc. Malacol. Soc. vii. 1906, p,J9 r 
PI. viii., f.25. 

Mr. Gabriel lent me an example of this from the Gulf ofs 
Oman, determined by # the author of the species. A few examples,, 
from 5-10 fathoms, off the Hope Islands, prove to be identical. 

Psbudocrbos kenth von Graff. 

Paeudocaroa kentii Saville Kent, Great Barrier Beef, 1893*. 
p,362, PL xiii., f.l; id,, Haswell, Trans. Linn. Soc., Zool., 2nd 
Ser., ix. 1907, p.465. 

On the north arm of Cairns Beef, at low tide, we captured an 
ffexabranchm tnargtnalua* Quojr <fc Gaimard, which we brought 
alive to the “Lotus.” We had on board a copy of Kent’s 

* Bergh, Siboga Expedition, Urr. xxv. 1965, Pi, i. # 11,2, 



BY C. MEDLEY, 


465 


“ Barrier Reef,” and, when tlie tnollu&o retracted the gill-plumes, 
its identity with the figure of the so-called planarian was clear to 
all the party. 


EXPLANATION OF PLATES XXXVI.-XUV. 

Plate xixvi. 

Flga. I*4.— ChUmy* corymbiatm Hedley. 

Figs.6*8,— Ouna praecalm Hedley. 

Fig*. 9 10.— „ capiUacta Hedley. 

Fig*. 11*12 .—Rochtfortia viaeUUata Hedley, 

Figs. 13-15 .—Sportella tperabUi* Hedley. 

Plate xxxvii. 

Fig. Id. — Phacoidt* tucotmia Dali. It* 

Fig.17.— ,, rugoaus Hedley. 

Fig.18,— ,, iptrabili$ Hedley. 

Figs. 19-21 .—Gardium lobulcUum Deahayes, 

Figs,22*23 .—Sportella jubeUa Hedley. 

Figs.24*27.— Qajrarium caliUu* Hedley. 

Plate xxxviii. 

Figs.28*29 .—Chime Bcandularu Hedley. 

Figs.69-32 .—TtUina ctesiaca Hedley. 

Fig.33 .—Arcopagia dapeilU Hedley. 

Figs.34*36 .—Jkmde ieoeceiu Hedley. 

Figs,37*39. —TAsora natUa Hedley. 

Plate xxxix. 

Figs. 40*42. -~Liotia tribukuioni* Hedley. 

Figs.43*45.*- „ oiucia Hedley. 

Figs.48*48 .™Oyclortrtma anxium Hedley* 

PUte xl. 

Figs. 49*61 .—Oycioetrtma torridum Hedley. 

Fig. 52 .—Obtortio mUneralm Hedley, 

Figs.63*54.—JVijoAora (WAtdctfionw Hedley. 

Fig.66. ^C&ithtopeie pinea Hedley. 

Fig,50,— „ tekgraphioa Hedley. 

ffig.07,— „ fri6u/otioHM Hedley. 

Fig. 68.— „ werttasa Hedley. 

Figs.59*60.*—JBjpttoMttftt koekinum Hedley. 
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Flg.6i,—Ifrawfaghwfci itpntUa Hedley. 
WtfM.—Q d * * 9 mi a abjecta Hedley. 

Fig.63.— „ anxia Hedley. 

Pigs,64*66.*—,, articulate Hedley. 

Fig.66.— t * chorea Hedley. 

Pig. 67.— ,» gvmia fled ley. 

Figs.68-69,— i, maccullochi Hedley. 

Pig. 70.— „ migma Hedley. 

Flg.71.— ,» eperahUU Hedley. 

Pig. 72.— ff tribulation1$ Hedley. 

Piste xlii. 

Fig.73.— Odostomia adipata Hedley. 
J?iH.H.—TarboniUa gabrieli Hedley. 

Pig.75.— „ perncalate Hedley. 

Pigs 76-77.— ,, taylori Hedley. 

Pig.78.— •» tenubwima Hedley. 

Pigs,79*80.— „ tribulations Hedley. 

Fig.81.— Qlyphottoma tribulationie Hedley. 

Plate xliii. 

Fig. 82 .—Odontomia laqaearia Hedley. 

Fig. 83 .—Kulima conaminis Hedley. 

Fig.84.— ,, „ vat. ungulate Hedley. 

Fig.85.— ,, piperita Hedley, 

Figs.80-87 .—Marginella anxia Hedley. 

Fig. 88 .—Glyphoaloma aliceat Melvill k Standen, 
Fig.89.-~Mangelia anxia Hedley. 

Plate xliv. 

Fig.90 .—Mangtlia calcata Hedley. 

Flg.91.— „ . gracUente Reeve, 

Pig. 92.— „ in ful at a Hedley. 

Fig. 93.— „ naufraga Hedley. 

Figs,94*95.-- „ „ var. conata Hedley. 

Figs.90*97.— „ ptriem Hedley, 

Figa.98-99,— ff rigorala Hedley, 

Fig. 100 *—ymearia mordica Hedley. 

Fig.lOL.— Return impaeta Hedley. 

Pig. 102.— ,, pharetra Hedley. 
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CONTRIBUTION TO OUR KNOWLEDGE OF 
AUSTRALIA^ HIRUDINEA. 

Part iii. 

By E. J. Goddard, B.A., B.Sc., Linnran Maouuy Fkllow of 

THR SOCIHTT IN ZOOLOGY. 

(Plates xlv.-xlvi.) 

The prevent paper deals with two upeoies of Glossipkonia 
Johnson, 1816, (syn. Clepsine Savigny,1820), one of which is new 
to soienoe, the other a cosmopolitan form now recorded for the 
first time from the Australian region; and also with a description 
of our commonest and longest known aquatic Arhynohobdellid, 
which I find is now to be known as Limnobdella australis in place 
of Hirudo quinqmstriata after taking into consideration the 
generic characters, and giving preference to Bosisto’s prior specific 
name rather th^u to Sohmarda's quinqusstriata. 

Since describing two species of Glossipkonia in these Proceed¬ 
ings (1908, p.320), and Dimta, gen.nov. (op. cit. p.854), I have 
been fortunate enough in collecting to obtain a number of aquatic 
Hirudinew, the greater number of which belong to the genus 
Glossipkonia. 

I can here preliminarily also record the occurrence of Htrpob- 
Mia (syn. Nsphelis ), specimens of which I obtained in the vicinity 
of Sydney, and in the Maitland District. 

I have met with specimens of Glossipkonia in a very large 
number of places in the coastal district, including Fairfield, 
N&rara, Auburn, Obaron, Omega, Gerringong, and Maitland. In 
some cases, as in creeks, they are found on floating weeds or 
reeds; in the case of ponds or dams, one finds them frequently, 
in abundance, adhering to floating or submerged pieces of wood. 
I have found that species of this genus are always associated with 



466 


AUSTRALIAN HIHUDINKA, III., 


a freshwater gastropod} Bythinia australis Try on, etc. Indeed r 
wherever I have noticed specimens of these molluscs, I have 
never yet failed to obtain specimens of Glossiphonia t nor have I 
ever obtained specimens where these molluscs do not occur. This 
association between freshwater gastropods and Glossiphonid 
species is not unusual in many parts of the world, and there can 
be no doubt that the former form the main host of these leeches. 
At Wallis's Creek I found specimens in intimate association with 
the molluscs. 

Grnbe recorded Clepsine octostriata from Rockhampton (New 
Holland); and the same genus is represented in the vicinity of 
Brisbane, according to the evidence of Mr. Henry Tryon. I 
have found no record of the occurrence of the genus in Victoria, 
but I think there can be no doubt that the genus is extremely 
abundant throughout Eastern Australia. I am indebted to Mr. 
Geoffrey Smith, of Oxford, for specimens which he obtained at 
Great Lake, Tasmania, representing a specially interesting new 
species. These were obtained under stones, along the margin of 
the lake, and associated with a species of Ancylus. 

I must also express my thanks to Mr. Tillyard for specimen# 
from Auburn, and to Mr. Thomas Steel for some excellently 
extended and preserved individuals of Limnobddla y which have* 
been of the greatest use to me in working out that form. 

Glossiphonia intermedia, sp.nov. 

The individuals of this new species were obtained at Orphan 
School Creek, near Fairfield. Only two specimens were secured, 
and these were found attached to submerged pieces of timber in 
a pond in the bed of the creek, the only other form of life notice¬ 
able being Bythinia australis. 

The specimens, on being placed in an aqueous solution of 
corrosive sublimate, quickly rolled themselves into a bail, after 
the fashion of Oniscus, as do most species of the genus. This 
form is a very active species, and, when disturbed, moves fairly 
rapidly, unlike most species, and after the fashion of Herpobdeila 
and Limnobdella. 
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External characters .—The anterior half of the body is of a blue- 
grey colour dorsally, the posterior half being a dirty yellow. 
When removed from the substratum, the c©ca of the crop were 
plainly visible, and had a greenish oolour, the last pair in one 
individual being reddish-brown. When fully extended, the body 
was greatly attenuated towards the anterior end, the posterior 
half being the widest body-portion and this in uniformity. 
Length in state of extension 33; length in state of contraction 
14; greatest breadth 4*6 mm. The ventral surface is deeply 
•concave in killed specimens, the lateral margins of the body 
projecting downwards for a considerable distance. 

No ornamentation, in the way of pigmented areas or prominent 
sensory papillae, was noted in the living individuals, but in the 
killed specimens sensory papillae are plainly visible. These can 
be traced from the posterior extremity forwards, as far as the 
22nd annulus, in the form of minute white tubercles, by no means 
prominent, as regards sloe, but standing out slightly against the 
surrounding body-surface, under detailed examination, as flattened 
structures of a purer white colour. The colour mentioned is no 
doubt due to the bleaching action of the corrosive sublimate, and, 
in all probability, the oolouration of thepapill® themselves differs 
in no wise from that of the ordinary body-surface. They can be 
traced forwards as far as the 51st annulus from the posterior 
extremity, and serve in this way as the only external sign of the 
somitic constitution. Except at the posterior extremity, where 
abbreviation has taken plaoe and the triannulate somite lost, they 
occur on every third annulus, each papilliferous annulus bearing 
four papillse, two occurring on each side of the median line as 
shown in fig.9. The papilla on either side of the median line is 
much more prominent than that nearer the margin. The surface 
in general may be described as smooth. Total number of annuli 
about 70. 

The disposition of the annuli, with reference to the somites, has 
been made out chiefly from a study of the sensory papilla, of the 
petition of the eyes, and the arrangement of the nerve-ganglia. 
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The oral sucker is constituted by eight annuli, the eighth 
forming its lower lip. The mouth lies slightly anterior to the 
central point of the oral sucker, in the posterior region of 
somite iii. The posterior sucker, as in most species, is slightly 
longer than broad* The anus lies between the second and third 
last annuli. 

In one specimen two pairs of eyes were made out, and in the 
other an unpaired eye(l) was present in addition to these. The 
paired eyes lie on the posterior region of annulus 5, and the 
anterior region of annulus 6; that is, in somites iv, f and v. f 
respectively. The unpaired eye(?) was made out to the right side 
of the median line, and lay partly on annuli 3 and 4. The first* 
paired eyes which the unpaired eye represents^) are evidently 
undergoing degeneration as regards pigmentation. 

In the case of the specimen in which the eye in an unpaired 
condition was not seen, examination of sections failed to show 
any trace of an ocular structure in the position occupied by it in 
the other specimen. We may then take it as granted that the 
characteristic number for the species is four. It would seem 
probable, further, that the apparent ocular organ between annuli 
3 and 4 is not in reality an eye, although much resembling the 
same, on external examination, as regards shape and pigmentation. 

Digestive system .—In general this system bears close resem¬ 
blance to that of 0. heteroclita and <?. australientii. The mouth 
is situated in annulus 4, anterior to the mid-point of the oral 
sucker. The proboscis extends from the seventh postoral annulus 
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to the 20th, that Ik, it extends through annuli 14-27, in its 
normal retracted condition, and constitutes fully one-third of the 
body in thickness. It measure* about 2 mm. in length, passing 
into the oesophagus at about the position of the male genital 
aperture. 

The (esophagus is short, extending through only two annuli, 
namely 28 and 29. In longitudinal vertical sections it is readily 
distinguishable from the crop by its much narrower lumen and 
the irregular folded nature of its epithelium, grading, as it does, 
from the proboscideal nature to that of the crop, and differing 
markedly from the proboscis by the absence of the strong circular 
muscular fibres so abundantly developed in the latter, and, in 
general, by the more feebly developed musculature. The pro¬ 
boscis and (esophagus lie in somites vii,-xii. 

The crop bears six pairs of c»ca, a pair aiising behind each 
pair of testes, and thus occurring in somites xiv.-xix. The last 
pair are long and lobed, as in G. heteroclita, thus differing from 
the simple unlobed c«ca of G, itagnaln, G. fu$ca , and G . para- 
ritioa, to which in other respects it is so closely allied. 

The stomach is provided with four pains of auricular sacs which 
am found to lie in somites xix.-xxii., the first pair really arising 
in somite xx., but extending forwards into xix., and, as in the 
oase of the crop-caeca, representing an originally metameric 
arrangement* 

Reproductive organs ,—There are six pairs of testes in most 
species of Qiomphmia . They lie in annuli 32, 33, 34; 35, 36,37; 
38*39; 41,42; 44,45; 47,48. Three annuli thus intervene 
between the anterior limit of any one testis and the anterior 
litotife of the next, and all are found to lie intersegmentally in the 

Wtoi*, «®i‘» S..£-=t.-£|.-j3bS - •“ «» 

Glottiphonia in general." .The regularity about thie interseg- 
mental position of the testes enables one to use it as a ready 
means of obeoking the somites in sections of the organism. 

The ovaries lie in the usual position, as two unequal sacs, one 
extending backwards to about annulus 46(somite xviii.), and the 
other to about annulus 4S(somite xvil). 
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The genital ducts call for no special remarks. The genital 
apertures are separated by a single annulus. The male pore lies 
between annuli 27, 28 (20th and 21st pastoral annuli), and the 
female pore between 28, 29 (21st and 22nd postoral annuli). 
From an examination of fig.8, showing the metameric constitu¬ 
tion of the animal, it will be seen that the male pore lies between 
the 1st and 2nd, the female pore between the 2nd and 3rd annuli 
of somite xii. In this connection I would remark that it would 
be preferable if all workers at the group stated the position of 
the genital apertures definitely in terms of the postoral annuli, 
inasmuch as their exact position is an important point; and, it 
seems to me, many mistakes are liable to creep in, in stating 
their position in terms of the anterior annuli in an absolute way. 
The position of the genital pores in somite xii., agrees in detail 
with that in G . atagnal ts, G. fuaca , and G , elongate; and that of 
the male pore alone with the similar aperture in G . heteroclita. 

In connection with the position of the genital apertures, lies 
something of phylogenetic interest, particularly so as one can, I 
think, make out the primitive condition with some accuracy in 
regard to the genital apertures. Taking, firstly, into considera¬ 
tion the commoner European and North American species, one 
finds the arrangement of the apertures to be as follows :— 

G. complancUa ... v \ apertures 

<?. contolor . [ $ between annuli o somites xi,,xil. (separated 

G . paralitica.... f $ between annuli 2 and 3, somite xii. £ by two 

G. tUgan$:.„.... ) ) azmuli, 

G.. heteroclita .... ? united, between annuli 1 and 2, somite xii. 

G . atagnali* ..... \ \ apertures 

G. fuaca. .f £ between annuli l and 2, somite xii. f separated 

G. elongata .( 2 between annuli 2 and 3, somite xii. i by one 

G. Intermedia... * / annulus. 

From the central position occupied by 6 . heteroclita, with 
regard to the other speoies, not only in connection with the 
genital apertures, but also numerous other characters; and 
taking into consideration the fact that the positions of the 
apertures in the three groups given above, into which the species 
fall, one may conclude that the genital apertures are in their 
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primitive position, in regard to the genus, in somites xi.-xii. 
Castle has already considered the species from a phylogenetic 
standpoint, and has placed G . heteroclita on the central stem. 
From the above table it will be seen that Q . stagnalis , (%. fu8ca, 
and G . dongata, in connection with the genital apertures, have 
the male pore in the same posifciou as that of G. heteroclita, and 
the female pore in the same position as that of complanata y 
G . concolor , G . parasitica, and G . elegane. Were the genital 
apertures, under primitive conditions, united or separate! If 
separated, how many annuli lay between them 1 

Nothing in this connection, so far as I know, can be deduced on 
recapitulatory lines from our knowledge of the development of 
the genus, in regard to the positions of the genital pores. 

All members of the Hirudinea are hermaphroditic, and beyond 
one or two(l) species of Glossiphonia (G. heteroclita) and the genus 
Semilageneta, the sexual pores are separated by a number of 
annuli, whioh number is frequently in accord with that of the 
annuli composing a somite. In the Glossiphoniidce there is no 
trace of a penis, as is found in many other leeches, and mutual 
impregnation, as seen in other leeches, is very likely not possible 
among the members of this group. This idea I draw from the 
interesting fact noted by Whitman, that hypodermic impregna¬ 
tion obtains in G. parasitica , And most likely in all species of the 
genus; and, further, that no species (and many have been studied 
attentively in freshwater aquaria, in various parts of the wopld) 
has ever been seen to copulate, as do many other leeches. In 
addition, the structure of the genital apparatus would seem to 
strengthen this idea. 

From a study of the Hirudinea in general, it would seem 
logical to conclude that the separation of the genital apertures is 
really correlated with the possibility of mutual impregnation. 
An interesting fact can t>e noted, in that all members of the 
genus from any part of the world—and most large regions have 
some endemic species*—fall into two groups, one of which has 
the apertures separated by one annulus, the other being charac¬ 
terised by the presence of two annuli between the pores. 
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From the above data I conclude that the primitive stock from 
which the Glossiphonid forms were derived, was originally pro¬ 
vided with a penial structure, and that the genital apertures 
were separated by a number of annuli, the pores being situated 
probably in successive somites* 


1(7* heitroclita 


Species with pores separated 
by two annuli. 



Species with pores separated 
by one annulus. 


Castle’s elaborate and complete studies on the anatomy of the 
North American RKynchobfallidm, render it possible to construct 
a phylogenetic tree, showing the position of the Bpeciea in regard 
to one another; and the above is, in the main, in agreement wtyh 
his conclusions on fundamental grounds. The study of the posi¬ 
tion of the genital pores enables one to decide the points at which 
the two side-groups left the central stem. There has been a 
stimulus urging the approach of the genital apertures. In the 
concolor*g roup we see a much nearer approach to other leeches in 
general in regard to the position of the pores, this group leaving 
the main stem, and being characterised by (1) three pairs of eyes, 
(2) seven pairs of lobed crop-divertioula, (3) a rough pepilUferous 
integument, (4) asymmetrically arranged egg-clusters, and (5) 
genital apertures separated by two annuli. Before this group 
had left the main stem, sufficient time had probably elapsed to 
permit of the shifting back of the fiale pore so that it now lay 
between somites xi. and xii., instead of being situated further 
forward in somite xi.(very probably between annuli 2 and 3 of 
somite xi). Along the main stem there had been a further 
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shifting backwards of the male pore t until it came to lie between 
annuli 1 and 2 of somite xii. At this stage the sfapwo&s-group 
would seem to have left the main stem. No further moving 
backwards of the male pore seems to have then resulted in a 
moving forwards of the female pore in forms situated on the main 
stem, the examples of these conditions being represented in O . 
heUroclita , The stm/naltjHgroup, after leaving the main stem, 
developed the following characters—(1) a single pair of eyes, (2) 
crop-diverticula simple, never exceeding six pairs, (3) a smooth 
integument, (4) egg-clusters arranged in two longitudinal rows, 
and (5) genital apertures separated by one annulus (this character 
probably having developed much earlier). 

Glossiphokia hktxroclita(?). 

The occurrence of this now universally distributed species in 
Australia, is not unexpected. In the first examination of G . 
auttraluiuii tnihi, I was strongly inclined to regard that form as 
a variety of & heterodita, but ultimately came to the conclusion 
that 1 was dealing with quite a different species. That form is 
very large, when compared with G . heterociita , and, having now 
had the opportunity of examining the latter form, I am convinced 
that G. auBtralimm is entitled to new specific rank. (?, hUero- 
olita is abundant in Europe and North America. 

The single individual representative of this species was obtained 
at Narara Creek, in the Gosford district. It was found adhering 
to a piece of floating timber, and evidently was not abundant in 
that particular spot, as I failed to obtain other specimens after 
several hours* search. The creek had been in flood a few weeks 
beforehand the leech may, as a result of this, have been trans¬ 
ported on the Umber from the upper reaches of the stream. No 
fra#* water mollusca were 'found, but small native perch were 
abundant, and very possibly the latter may serve 4s a host for 
the species, ' 

External o/ioraoter*—The body is clear and gelatinous like the 
substance of a Medusa or jelly-fish, the crop, with its caeca, showing 
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through the clear body-substance as yellowish-brown structures; 
it is the presence of these coloured structures that draws the 
attention of a collector who, otherwise, would recognise nothing 
in the clear body-mass to consider the presence of a leech. On 
being placed in a solution of corrosive sublimate, the body became 
white and opaque, the characteristic features of a leech becoming 
more evident. No pigment-areas or any traces of structures of 
metaineric significance, such as sometimes occur in G. heteroclita, 
were visible. Length 8*8(contracted specimen); breadth 2-6 mm. 
(contracted specimen). Annuli 68-72; very inconspicuous in the 
preserved specimen (much more so in the living condition) except 
towards the lateral regions of the body. The skin is quite smooth 
and devoid of any sense-papillee. 

Eyes .—Three pairs of eyes are present, arranged in the form 
of an arc. The anterior pair are small, and lie close together on 
the posterior border of annulus 4. The second pair are widely 
separated, very large, and lie on the posterior portion of annulus 
5 and the anterior [>ortion of annulus 6. The third pair are 
equal in size to the second pair, and lie in close apposition to 
them, in the posterior region of annulus 6. 

Limnobdella australis. 

flirudo australis Bosisto, 1857 \H%rudo quinquestriata Bohmarda, 
1861; Limnobdella quinquestriata Kershaw, 1904; Hirudo novem- 
striata Grube, 1866. 

This species is the commonest of our New South Wales leeches, 
occurring abundantly in freshwater creeks and moist places 
throughout the State, and extending its region of occurrence 
into Victoria and Queensland, It has a keen biting habit, and, 
in this connection, it is a source of much annoyance in bush 
travelling. This is due to the large strong teeth borne in the 
three jaws. This leech is stocked by chemists, and replaces here 
admirably the Medicinal Leech, H. medicinalis , of Europe. 

Beyond the meagre descriptions of Bosisto, Becker, and 
Schmarda, in addition to a few diagrams in Parker and HaBwell's 
** Text-Book,” but little is known of this species. 
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Bosisto descried the form under the name Hirudo australis, 
in 1857; Schrnarda described a form under the name H. quinque- 
striata , and this name has been upheld to the present time. 

Grube has recognised these as synonyms, and his conclusions 
I can verify by the examinations 1 have made of a large number 
of individuals. Bosisto’s name consequently has priority. 

I must here express my indebtedness to Mr. Thomas Steel, 
for having placed at my disposal a number of specially interest¬ 
ing individuals, the privileged examination of which has assisted 
me much in the study of this form, and the determination of 
synonyms. 

In 1904, Kershaw mentions the occurrence of a freshwater 
leech, Limnobdella quinquestriata, at Launching Place, Yarra, 
Victoria. This is none other than our common freshwater form. 

Blanchard, in 1893, proposed the generic name, Limnobdella , 
to include certain species known until then as species of Hirudo 
(and amongst these he mentions H quinquestriata ), and the 
characters of the genus he lays down in the following diagnosis : 
u Corpus, oculi, porique genitales dispositi ut in Hirudine. 
Somitua xxiii. Uu * e 5 annulis completis constat, ut in Macrobdella 
et in Whitmania; a prima vero hoc differt quod glandulie copula- 
tionis deficiunt, ab altera quod somitus vi. tu * solummodo e 3 
annulis constat Maxilla pauois, longis vero fortibusque denti- 
bus arm&tse.” 

Undoubtedly the species under consideration finds its place in 
the genua Limnobdella, and is then to be as L, australis . 

Recently Professor Bonham described a new specific 

title a New Zealand species of Hirudo . This form approaches so 
closely to Limnobdella australis, from the standpoints of internal 
and external anatomy, that I am strongly inclined to regard 
them as one and the same species, the New Zealand form, H. 
mauiana, representing a well marked variety (as Professor 
Benham thought might be the case) of Limnobdella australis, 

Becker’s diagrams give a much better idea of the general 
appearanoe of our speoies than does that of Schrnarda. 
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With a view to settling this point <Professor Benhfcm not 
having specimens of our form), and also fixing the anatomy of 
LinmobdMa australis, I have attempted some work in that 
connection. 

I might also mention that Grnbe has described a form under 
the name Hirudo novsmstruUa, from Kockhampton(Hew Holland), 
and this no doubt is identical with Limnobdslla australis. 
Leaving out of consideration the extreme lateral marginal regions, 
we get really nine different coloured regions, and, no doubt, this 
was the colouration-character that Grube described as “ novem- 
striata.” 

Colouration .—Mr. Steel's specimens resemble in dimensions 
those of Hirudo mauiana , but approach almost exactly Schmania's 
diagram as regards pattern. These specimens had been killed in 
an excellently extended condition, and preserved in a very suit¬ 
able manner for external examination in the same manner as that 
recommended for landplanarians. The specimens obtainable 
from chemists in Sydney approach much more closely to Bonham's 
//. mauiana, in regard to the greater importance of the median 
pigment*band, and also the relatively greater importance of the 
dark pigment-bands. At the same time, these specimens show a 
much greater development as regards thickness and breadth. 
Tiiis difference, however, is very readily explained as being due 
to distension by blood and also to contraction. 

Becker's diagrams give a much better representation of the 
leech than does that of Schmarda, the latter showing the 
individual in a thoroughly extended condition. 

The measurement given by Grube for the posterior sucker far 
exceeds the normal size, the measurement in the large number of 
specimens I have examined being very seldom more than 0 mm. 
and frequently less. Schroarda's diagram, from a general Stand* 
point, is misleading. One finds some (but very few) specimens 
which are ornamented, in regard to the dorsal linear pigment 
areas, in the proportion denoted in Scbmarda'g figure. On the 
other hand,, the great majority of individuals which J have 
examined, show a dorsal median pigment-line of much greater 



B* X* GODDAB*. 


479 


importance* In a very Urge number this approaches very close 
in importance to the pigment lines on either side, and in some 
oases actually outstrips these lines. 

This variation is to be noted in individuals collected in different 
regions, and is to be regarded as a ** local variation.” In none, 
however, do these lines approach' the great importance of develop¬ 
ment as seen in Bonham’s H. mautana . However, I cannot 
think that these practically small differences in connection with 
colour-pattern are to be taken so seriously as to be considered a 
character warranting the institution of a new specific name; 
rather is it to be more readily understood as a “ local variation/’ 

The close agreement in anatomy seems to place it beyond 
doubt that we have, in New South Wales and New Zealand, one 
and the same species. We find, in the case of Hirudo medicinalis , 
enormous variations as regards details in connection with coloura¬ 
tion, but yet all these conform to a general pattern as do Limnob - 
della awtndie and Hirudo mautana, and consequently, for the 
latter, I would propose the name Limnobdella australis vai\ 
mauiensis. 

Below are shown the measurements of a number of specimens 


selected as giving 
extremes. 

the average 

in regard to the means and 

Length 64 - 5 mm. 

W 

[ 

e 

CO 

Of 

mm. Posterior sucker 5 mm. 
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„ 76 

.. 8-6 
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„ 11 
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„ 76 
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The measurements given above were made on preserved speci¬ 
mens, and represent just a few among a great number of measure¬ 
ments. Comparing them with Grube’a measurements, it will be 
seen that they differ for any given length in respect to the breadth 
and' the diameter <1 the posterior sucker; and it will also be seen 
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that they approach much more closely to Bonham's species than 
to ffirudo australis of Schmarda. 

Length. Breadth. Posterior sucker 
Hirudo australis Schmarda 72 mm. 16 mm. 10 mm. 
ffirudo mauiana Benham 70 5 4*5 

Limnobdella australis mihi 68 8*5 5 

The total number of annuli is 102, as in species of Hirudo and 
Limnobdella in general. 

As there are no traces of sensory papilla* on the surface, I have 
attempted, by means of the positions occupied by the nerve- 
ganglia, to map out the somitic constitution of the animal, taking 
also into account the assistance given by the position of the eyes, 
taking for granted that, especially in the middle region of the 
body, the nerve-ganglion lies in the middle annulus of a somite, 
and that abbreviation has taken place at either extremity accord¬ 
ing to the set plan laid down by Castle's observations. 

Somite i, Annuli 1. Nature, Uniannulate. 


n 

ii. 

» 2. 9 

II 

Uniannulate, 

it 

iii. 

» 3,4. 

II 

fiiannulate. 

» 

iv. 

„ 5,6.- 

»> 

Biannulate. 

if 

V. 

„ 7, 8, 9. 

ft 

Tri&anulatQ, 

»» 

vi. 

„ 10,11,12. 

tt 

Triannulate. 

»» 

vii. 

„ 13,14,15,16. 

II 

Tetrannulate. 


viii.-xxiii. 

„ 17.96. 

91 

Fentannulate. 

it 

xxiv. 

„ 97,98. 

II 

Biannulate. 

it 

XXV, 

„ 99,100. 

>1 

Biannulate. 

n 

xxvi. 

„ 101,102. 

II 

Biannulate. 


Note that, in the newly arranged diagram showing somite-con- 
atitution, annuli 5,6 and 7,8 show fusion on the ventral aspect. 
This is of interest, inasmuch as it may very reasonably be con¬ 
strued as,signifying that the fused annuli belong to one and the 
same somite* As we find that the number of somites (33) is 
constant among the Hirodinea in general, it is much more reason¬ 
able to conclude that, when abbreviation or extension of the 
annuli takes place, this is a matter affecting the somite concerned 
alone. 
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In this connection it is noticeable that annuli $ and 6 show 
signs of fusion (complete on the ventral aspect), and that these 
are determined as belonging to and really constituting somite iv. 
Again, we find annuli 7 and 8, which represent the first two 
annuli of somite v,(trionnulate), are fused on the ventral aspect. 
In the case of somite iv., tfie first annulus has evidently dis¬ 
appeared by fusion with annulus 5, which represents the middle 
annulus of the originally pentannulate, and later triannulate 
somite; and is oouliferous. In the case of somite v,, we find 
that abbreviation has not taken place to such an extent as in iv., 
but still it is the first annulus, namely 7, which is showing signs 
of fusion with the middle constituent of this somewhat abbreviated 
(triannulate) somite. 

This is admirably in keeping with the generalisations made by 
Oastle for the Hirudinea in the matter of somite-extension or 
abbreviation. 

Benham mentions, in his aoeount of Hirudo mauiana , that 
annuli 5 and 6 are fused. 

Somite vii. is tetrannulate, the first annulus of the originally 
pentannulate somite having disappeared, and the somite approach¬ 
ing the condition of somites v. and vi. t or that the perhaps more 
primitive triannulate somite has added an annulus in its posterior 
region and not in its anterior region* 

Tim order of abbreviation would then appear to be as follows : 

Annulus. Ann. Ann. Ann. Ann. 

1 2 8 4 5 

(«> (c) (d) (*) 

Nipkridioporet. —N eph ridia do not occur in other then 
tfctrabnulate or pentannulate somites. The ftrat pair of nephri- 
dlopores Ueon the first annulus (near its posterior mitrgin) of 
sdmite vii., thet is, annulus IS. In oontrsoted specimens the 
nephiddiopores would appear to open between two annuli—the 
annulus bearing it and the succeeding one. The remainiug 
eixieet \ pairs of uephridtopores lie on the posterior margins Of the 
■he^tiid annuli oitbe pentennulnte somites vui.-xxm:that is, they 

■Jieoa «nWtUld,n,«WS 6 ,i 3 , 48 ,& 3 ^ 8 ,d 3 t 6 S i 73 l 78 ,ftS|, 88 ,» 8 . 

'• 1 ,v jti . ' ' ' -> 'V 
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The eyes occupy the positions characteristic of the genera 
Hirudo And LimnobcUlla, namely, on annuli 1, 2, 3, 5, and 8. 

There are present no sensory papilla) on the surface, as in II* 
medicinalis, so that, beyond the assistance given by the five pairs 
of ©yea at the anterior extremity, one has to rely on the nephri- 
diopores and nerve-ganglia. By passing fine needles through these 
ganglia* and the ventral body-wall, I was enabled to make out 
definitely the relationship of the nerve-ganglia to somite-extant 
and constitution. 

The lower lip is formed by annuli 5 and 6, which, as mentioned 
above, are fused on the ventral aspect, A similar state of affaire 
obtains in the case of Hirudo mautana . 

The genital apertures occur in the usual position for members 
of the genera Hirudo and Limnobdella . The male aperture is to 
be seen, as a prominent slit, on the 30th annulus, at about the 
anterior limit of its posterior third. Counting the postoral 
annuli, it is observed to lie on the apparent 24th annulus seen on 
the ventral side, hut this is, in reality, the 26th postoral annulus, 
owihg to the fusion ventrally of annuli 5,6, and 7,8 respectively. 
Evidently the annuli are similarly fused in the case of H , xmuiana, 
as Ben ham states that the male aperture lies on annulus 80, or : 
on the posterior limits of the 24th postoral annulus, annuli {Thud 
6 being fused to form the lower Up, Such could not be the case 
were two other annuli not also fused ventrally, and these, in 
all probability, are annuli^ and 8/ what he calls the 24th post- 
oral annuli being, in reality, the 26th postoral annulus. This is 
another point of agreement externally between ff, mauiana and 
L . au$trdli». ■■■: 

The female genital pore lies between annuli 36 md 86, that is 
postoral annuli 81 and 82, or, counting Only the annuli whibtf 
can be made out on the ventral surface, the 2ftth and 80tb 
apparent postoral annuli. ; 

The jaws are crescentic in ontlioe in their teeth^bearing pcrrinm 
The teeth are 48*60 in number, and are very long and strong 
Their number and nature are excellently described in the person 
of Bianohavd's diagnosis bearing on that subject as * ftfaxil]* 
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paucis, longis vero for tib usque dentibus ormatee.” The arrange¬ 
ment and nature of the teeth may be seen in fig. 10, 

The only internal structures which call for any special remark, 
are the reproductive organs. 

The testae lie in the last annular region of somites xii.-xxi., 
that is, in the second annulus behind the nerve-gauglia of these 
pentannulate somites. There are present ten pairs, as in most 
species of Sirudo . In II, madicinalis there are nine pairs 
normally present, but occasionally one finds ten pairs. In Parker 
and Haswell’s diagrams there are only nine pairs represented in 
connection with H . quinqueetrxetia , It is quite possible that nine 
pairs may sometimes be present in our form, although I have 
dissected a large number of specimens, and have never reckoned 
less than ten pairs. At first I imagined that, very possibly, if 
U\ *u»t%'al\9 and U , qnhxquaatriaia were not synonymous, that 
the former might possess nine pairs and the latter ten pairs 
However, such I am sure is not the case, and, as it is well nigh 
impossible that one would miss cue pair when making a count of 
such conspicuous organs in a dissection, it seems very possible 
that nine pairs only are present as an occasional variation in 
Limnobdetta auttndi*. 

Benham notes the presence of ten pairs in if. mauiana, and 
only seven pairs in if. wtipodum* 

In consideration of these foots, it would seem that we must 
regard the genus Hirudo as being originally provided*with ten 
pairs of testes, and that tins number has later shown a tendency 
towards reduction. It is apparently the last pair of testes, as 
represented in Limnobddla autfralut f which is generally absent 
in Iftrude mtdiainmlia* 

The ovaries agree in nature with those Of other species, and 
call fc# no special *ea*h$ r 

The male apparatus agrees with that of JET. mauiana, in having 
a strong muscular sac between the anterior extremity of the 
seminal vehicle and the prostate.'' The vasa defereatia pass 
outer side trf the testes, with which they are connected 
the last annulus of each tefttigeroua 
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somite. Anteriorly each vae deferens passes into a densely con¬ 
voluted whitish mass, epididymis, which is connected with a 
large highly muscular sac, ovoid in shape, directed inwards and 
forwards. As in II . mauiana, this corresponds to the “ ductus 
ejaculatorius w of H. medicinalis. From each of these muscular 
sacs a duct passes inwards at right angles to the long axis of the 
body, and these ducts open as usually into the median globular 
prostate, from which a long curved penis-sac passes backwards 
and afterwards forwards, to open at the male pore, behind the 
sixth ganglion. This agrees in detail with that described by 
Benhaui for IL mauiana. The female apparatus also agrees in 
detail with that of II. mauiana y the two small ovarian saca 
leading by narrow oviducts into an albumen-gland connected 
with a uterus, which passes forwards and ventrally into a vagina, 
surrounded by distinct circular muscles, as described by Benham 
for H\ mauiana . 

Remarks .—If H\ mauiana and L . australis are not to be 
regarded as one and the same species, it cannot be denied that 
they are very closely allied species; and the same interest in 
their distribution obtains, whether one be regarded as a variety 
of the other, or as a distinct species. Each form is a true endemic 
representative in either country, in every possibility. The most 
interesting point is bound up in the characteristic structure of 
the genital organs, and this character may be possibly an anato¬ 
mical feature to be found among those forms whioh Blanchard 
would place in his genus Limnobdella, in contradistinction to 
that to be found in Hirudo (in its narrow sense). 
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EXPLANATION OF PLATES XLV.-XLVI, 

aft.,albumen-gland—cr.e., crop caecum—cp., epididymis—ms.muscular 
aftc(ductusejaeulfttoriosHm # . f intestine—n«., nephridiopore—ovtf., oviduct 
—a., oesophagus—pa., sensory papilla— pri., prostate glands—pr., pro- 
hoscis—pr.sc,, probo»ci«*eao—pn.sc., penis-aao—sf.sc., atoraaeh*sao—<«., 
testfo^-aL, uterus—*,<£,, vas deferens—tt*, vagina—ot\, ovary, 
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Plate xlv. 

Fig. l,-~Glo*»iphonia intermedia, sp.n.; ventral view showing arrangement 
of the eggs. 

Flg.2.—Diagrams shoving relative positions of the sexual pores in specie* 
of Olossiphonia, 

Fig. 3 .—Limncbddla australis t male organs. 

Fig.4.— L. awtrali *: female organs. 

Fig.6.—■ L. (MMtraU *: diagram showing fusion of annuli 6 and 8, 7 and 8. 

Fig.6.—<?. intermedia t sp.n,i diagram showing position of the eyes. 

Plate xlvi. 

Fig.7.—X-. australis : anterior region showing somltio constitution. 

Fig.8.— O. intermedia x diagram showing positions of organs (left half 
ventral, right half dorsal), and somitic constitution. 

Fig.9.—(?. intermedia : diagram showing arrangement of papillae. 

Fig.10.~i/. atuttralie; jaw. 

Fig.ll.~f?. intermedia: posterior extremity, showing abbreviation of thor 
somites. 

Fig.12.~D. australis: diagram shoving position of testes. 
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By E. J. Goddard, B.A., B.Sc., Linnkan Macleay Fellow of 
the Society in Zoology. 

(Plato xlvii.) 

The present paper deals with an accouitf of the known fresh- 
water Polyzoa of Anstralasia, and a desgp^tion of a new species 
of Fredcrictlla. 

Practically nothing has been attempted in connection with this 
portion of our freshwater fauna since the work of Maegillivray, 
Whitelegge, and Hamilton, which was done at least twenty years 
Ago. 

An examination of Wbitelegge’s “Invertebrate Fauna of Port 
Jackson and Neighbourhood” shows that among the seven 
members of the Phylaatolamata which he collected, there was 
.no species which lie could then refer to known forms except 
,Plwnatella Aplinii and Lopkopm Lendenfsldi, both of which 
were confined to Australia. Since then we have found the 
common European species, PlumaUllareptnt, in abundance in 
Queensland, New South Wales, and South Australia; also in New 
.Zealand;: and Paludicella tkrenbtrgii in New Zealand, 

Whitelegge records a species at Frtderioella which he remarks 
Un as being closely allied to F. tultana, but differing from it'in 
/witshape ’of the statobiasti, which are " nearly round and not 
Beyond ffeft record there is no published mention 
'octfl : 'geH>inti;;jLtxtihrsdiss,. e«eepb lit the “Cambridge Natural 

t .'.'glaligi,^,^Mnr'.at«ai^>u-.l3«dng, no doubt, due Jo Whitelegge’s 
(4!^o|d.' ; : :.^Msi ^kiMie4fra*** »» abuudauoe since in New 
J|alib Walei, M|i«^ly in oonneetlon with -our' water-supply, 
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where it causes the same trouble as in the water-uiains of other 
countries, For the material which I have been privileged to* 
examine, I am indebted to Dr, Stokes. 

Mr. — Bradley, of Adelaide, who has spent some time ii>, 
collecting and examining the freshwater forms of South Australia,, 
informs me that Plumatella repeat* and Fredericella $tdtana are 
abundantly represented in that State; but I have no doubt that 
the latter species is wrongly named, and is none other than the 
species, originally found by Whitelegge, which certainly bears a 
very close resemblanoe to F\ sultana, and might readily be confused 
as a mere variety of that form. However, considering that it 
differs from F. sultana in the shape of the statoblasts and the 
number of the tentage, in no small measure it seems worthy of 
a new specific name.^% 

Dendy has also recorded Fredericella sultana (?) from New 
Zealand. ; 

Species of Flumatella occur in New South Wales, which* 
judging from the character of the statoblasts, differ from f#ijr 
known species, It is deemed advisable, however, to refrain from 
creating species on this information, until one has had the oppor- 
tunity of examining the whole colony, especially so as thia 
particular genus offers great difficulties in connection with the* 
making of good species, inasmuch as variation takes place to 
such an extent that it would appear that many so-called speciea 
are no doubt mere varieties. 

Mr. A. McCulloch, of the Australian Museum, found in the 
Nepean River, a mass of Polyzoa growing on a submerged stick; 
and, judging from the nature of the statoblasts, we have in this, 
a new form; but unfortunately I have no material at present 
available. 

It will be seen from the above remarks that there is plenty of , 
room for investigation in connection with our Phylactolfcinate* 
and I am assured that a systematic search Will prove very pro¬ 
fitable, with a view to a further knowledge of the forms repiw* 
sen ted in our fresh writers, and the distribution of freshwater^ 
Polyzoa in'general. 
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FbEDEBICKLLA AU8TKAMKNSI8, 8p.ll. 

This species occurs abundantly in connection with our 
water-supply at Pott's Hill, and probably represents the only 
definitely known species other than the common European and 
North American species, F. sultana and F. cunningtoni from 
Lake Tanganyika, Several other species have been proposed but 
have been proved to be identical with F. sultana. 

Davenport has given the following amended diagnosis for the 
genus :— u Stock branched in the form of antlers; more rarely 
massed with recumbent and elevated tubes; mostly brown or 
incrusted with algte and grains of sand; rarely hyaline. Tubes 
cylindrical, the older ones mostly keeled. Without complete 
dissepiments. Apertures terminal at th^lf^adened or bifid ends 
of tubes. Polypide very long and slender; tentacles arranged 
in a nearly circular corona. Few tentacles, not exceeding 24. 
Statoblafts dark brown, bean-shaped or elliptical, without float* 
and with smooth upper surface," 

The above diagnosis has removed from the list of species, as 
synonyms of F. sultana , the following forma : F . walcottii Ilyatt 
^ 1868); F. pulcherrirna Hyatt(1868), and F. regina Leidy. 

The only other species known are F. da phssisi Forel(ll)OO), 
from Lake Geneva, the characters given for which form I cannot 
ascertain, and F. cunningtoni , As has been previously hinted 
in this acoount, the Australian species of Freds rioella has been 
-commonly regarded as being identical with F, sultana ; and, as 
auch, has been noted in Davenport’s account in connection with 
the distribution of that North American and European species, 
the nature of the statoblast, when this character alone is con- 
audered, being such as to well and easily permit of the Australian 
form falling within the limits of the characters given for the 
genus Frsdorieella by Davenport, or, in other words, for the 
then only recognised species, F. sultana* It is certainly known 
that variation does take place in regard to the nature of the 
atatoblasts, and this has been understood sufficiently well to 
enable the deseription of them to be <# bean-shaped or elliptical ” 
$ 0 * 
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in place of Allman’s u bean-shaped. Jl No statoblasts, however* 
which I have examined, resemble those shown by Allman, a a 
representing these structures in F, sultana ; and what variation 
has been noted has been very slight in any way approaching 
those of f\ sultana. Variation in the shape of these structures* 
can be seen in various directions in the statoblasts found in tho 
same portion of a colony of F 1 austrdliensis, but rather toward* 
an ovate appearance. 

Diagnosis .—Young form closely adherent and branched; older 
colonies detached in younger parts; polypides seen only at the 
ends of filaments. Tubes not cylindrical, brown; tentacles 28-30* 
arranged in an elliptical corona; lophophore horseshoe-shaped in 
retracted condition, JSqt keeled, and devoid of dissepiments. 

Statoblasts few in number, brown or black; broad elliptical* 
slightly ovate, or very slightly flattened on one side parallel to 
longer axis of the ellipse, * 

The chitin composing the eotocysfc is about 0 003 mm, in thick¬ 
ness, and is quite clear when examined in section. It is always 
covered externally by a material of equal or greater thickness* 
consisting of a brownish matrix, abundantly scattered through 
which are the frustules of diatoms, etc. The stems of the colony 
appear in section as roughly triangular, in a great number of 
instances having the form of an equilateral triangle. At first, I 
was inclined to regard this as being due to lateral pressure i» 
the process of sectioning the chitin, but the regularity of the 
occurrence and of the form itself, and contrast with the ohifeinoua 
portion containing the polypide seems to disprove this. In this 
way we probably have another point of difference between this 
species and F. sultana, in which the tubes are cylindrical, tho 
older ones keeled on one side. No traces of dissepiments (usually 
found, in an incomplete state, in F* sultana) can be eeen in this> 
species, near the commencement of branches or elsewhere, 

The lophophore is hot circular, like that of F. sultana^ but 
elliptical. The tentacles, 28-30 in number, are towards the base 
united by a tentacular membrane, and cross-sections in this region 
measure 0*38 mm. in length, and 0*28 mm* in jbreadth, Tho 
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tentacle* are about 1 mm* in length, and 0*01 mm. in diameter, 
these very slender structures rendering a graceful appearance to 
the animal. The lumen is about equal in diameter to the large 
cells composing the wall. These cells are square in shape, as 
seen in transverse section; and contain a large, deeply staining, 
neutrally placed nucleus, about t> or 6 of the cells encircling the 
lumen. They bear a strong resemblance to those lining the 
epistome. When the tentacles are retracted, it is seen in section 
that the lophophore is no longer elliptical in shape, but has been 
luvaginated on the anal side so that two horns of it project on 
either aide of the epiatome; and this gives, in section, an appear* 
■anoe similar to that which exists among other members of the 
Fkylactolmmata y e.g. , Lophopua , Criaiatdln^ etc. This point has, 
perhaps, some little interest in this respect, inasmuch as Fnderi - 
<«lla is unique among the members of the Phylacioloamata in 
having a lophophore which is circular or elliptical, and not horse* 
shoe-shaped, and bridges over the gap in this direction between 
Fwleruidla and other genera, the folding, which one might on 
mother grounds treat as being of no value, occurring in such a way 
that it agrees exaotly as regards its detailed direction with the 
other genera. In counting the tentacles, use was made of trans¬ 
verse sections, so that no error could be made in this reckoning 
which is very difficult and unreliable if one used ordinary entire 
mounts of killed specimens. The epistome is a bluntly rounded 
ionguedike process, about 0*09 mm. in length. As seen in trans¬ 
verse section, ibis oblongate-elliptical, with a slight concavity on 
the anal side, giving it * faint reniform contour. These sections 
measure0*07mm. iu aline at right angles to>he axis joining 
mouth and anus, and 0*016 mm. along that axis itself. The 
<0tg*u i* thus seen to be flap-like in nature Its wall consists of 
large columnar or, squarish cells, with centrally situated nuclei, 
the limits of which, like the cells of the tentacles, which they 
much resemble, being readily made out These cells constitute 
" the wail in its enti^ety, no muscular layers, etc., being visible. 

The teaopbagua is about 0 3 mm, in length, and varies much in 
shape according to the coadition ofthe polyplcle. In good 
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extension it is of an hourglass-shape; when partly extended it 
an attenuated cylindrical tube; well withdrawn, it passes from a 
swollen cylindrical form into that of a cone, whose base is at the 
oral extremity, according as the retraction is partial or oomplete. 
It passes into the stomach, into which it is continued as a valve¬ 
like structure, which, although plainly visible in the perfectly 
extended polypide, is best shown under a certain amount of 
retraction. In transverse section it is circular, measuring, in the 
region between the mouth and anus, about 0*55 mm. in diameter; 
and in this protrusible portion of the polypide, constitutes the 
greater part of a section. It is lined by a layer of columnar 
cells with centrally situated nuclei, the height being about 
times the breadth. The cells are provided with long flagella in 
the part of the oesophagus lying between the mouth and the anus. 
Below this region no flagella are visible. Nearing the region of 
the stomach, the cells are much more compactly arranged, to pass 
into the lining layer of the stomach, and the nuclei are situated 
at the outer extremity of the cells. The (esophagus in thii 
region has become more elliptical in shape. 

The stomach and intestiue are shown in figs. 2-4, in condition# 
of retraction and extension. The stomach is lined by cells, vary¬ 
ing in shape in different regions, and with basally situated nuclei. 
At the oral end of the stomach, the lining cells are ooiumnar; in 
the aboral region, the cells are clavate and columnar, and the 
wall has a sinuous contour. The cells lining the intestine are 
not so compactly arranged as in the stomach, arid are cubical* 

Nervous system ,—A nerve* gang lion is present in close contact 
with the msophagus on its anal side. It has a flattened reniform 
shape* and is inconspicuous in entire mounts. The cells composing 
it have a loose arrangement. 

Reproductive organs ,—No definite sexual organs were visible 
in the specimens examined. 

Statoblasta.— Occurring in the same tube, one finds statoblasu 
quite different in shape and measurements. For instance, I have 
noted, in the same tube, statobiaats of which some are of * 
perfectly broad elliptical contour, some shading from this into ati 
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ovate appearance, some more elongate and approaching an ellipse, 
but slightly flattened on one side parallel to the longer axis, 
and then again some of an elongate but ovate nature. These can 
be seen in figs. 7-11. 

In Allman's Monograph the statoblasts have a distinct bean- 
shaped appearance, but specimens obtained in Europe and North 
America evidently have shown that these structures may be 
elliptical in form. Considering the great number of specimens 
examined and the limits of variation as regards shape in the well 
known species, the Australian species is quite distinct. 

The animals were killed in a good state of extension by adding 
a dilute solution of formalin, about 2 %, gradually to the water, 
and the preservation was found to be good. For some reason 
the difficulty usually encountered in the cutting of cbitinous 
structures was not met with in the sectioning of the organism, 
although no softening agent for chitin was used. The material 
was allowed to remain in molten hard paraffin (68 w ) over the 
bath for about one hour after passing through the various stages 
of embedding by thebensole method, and this probably facilitated 
the sectioning of the ohitinous ectocyst. The method acted 
admirably for all the sections. Delafeld’s hrematoxylin was used 
for staining entire specimens, and was found to give much better 
detailed results than borax-carmine. The same stain was used 
for sections, with eosin as a counter stain. 

I am indebted to Dr. Stokes, Medical Officer to the Board of 
Water Supply, for the following notes on the occurrence and 
habit of the species in connection with the water-supply reservoirs. 
He says — i% It is found to grow luxuriously in the screening tank 
at Pott's Hill, near Rookwood, and also in the 72-inch main from 
the end of the lower canal to Pott's HiU. In the latter it is 
most abundant near the inlet into the pipe, forming dependent 
masses from the crown, as long as 18 inches. These resemble 
tangled locks of coarse brownish hair. I have not observed it in 
the open canal, although I am told it is found occasionally in 
such, beneath the shade of bridges and culverts. I have met 
with small pieces in water immediately leaving Prospect Reset- 
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voir, I assume that it will not flourish in such portions of the 
water-system where it is subjected to the direct influence of the 
sun's rays; and further, that its distribution in the pipeline and 
screening tank is determined by its need for oxygen, which 
would be most abundant at the commencement of the pipe-Mne 
and where the water is again exposed to the air at the screening 
tank. I have no data to show the influence of pressure on the 
animal^ but have found that it will live at a depth of 20 25 feet 
in the screening tank.” 

in its habits this species resembles F, ttUlana, which grows 
during the whole of the spring, summer, and autumn months, 
both in standing water and rivers, generally avoiding direct 
exposure to the daylight. 

The following is a complete list of the forms recorded to date 
from Australasia:— 

Vietordla pavida Saville Kent,—This genus is represented by 
one species, found by Whitelegge in brackish water on a speoiea 
of Nitella in company with a tube-dwelling rotifer, (Eaiete* sp., 
in Cook's River. As far as I am aware, this form has not been 
recorded since. 

Lophopus Lendenfeldi Ridley.—This species was named frqjn 
specimens obtained by Whitelegge (and not by Lendenfeld) from 
Um stems of aquatic plants in Parramatta Park. This species 
has not been found outside New South Wales. It differs from 
L . cryBtallinuB chiefly in the absence of terminal angles of the 
statoblast, and the knobbed form of the inner end Of the endocyst. 
The tentacles are also far longer than those of Z, cryttaUinut. 

FaludictUa ehrenbergii Van Beneden.—Hamilton has recorded 
this species from Dunedin, New Zealand. 

Plumatell* Aplinii Maogilliv ray. —This species has been 
recorded from Victoria and New South Wales, and is undoubtedly 
a well founded form. I think that this form has also been found 
in New Zealand. 

Biumaklla princept Kraepelin \P, emarginala Allman, 1844; 
P, repent Van Beneden, 1848 P. diffma Leldy, I$fll,)--Thjs 
species occurs abundantly in Queensland, New South Wales, and 
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South Australia, and has also been recorded from New Zealand. 
Thin distribution would aeem to indicate that it occurs throughout 
Australasia, and completes its cosmopolitan occurrence. 

Plumatella sp.—Other uudesoribed species have been known 
for some time from New South Wales. 

Alcyonella sp.—Whitelegge has recorded a species whose stato- 
blasts resemble those of Plumatella ftuticosa in shape, and are 
much narrower than those of A. fungona . 

We have now represented in Australia six^genera (including 
Alcyonella ), comprising six named species, and several unnamed 
forms; and of these, three are definitely known as endemic species 
—Plumatella Aplinii t Lophopus Lendenfeldi , and Fredericella 
australiensis . 

Dendy has noted the occurrence of a species of Fredericella at 
Christchurch, New Zealand, which he identified as F . sultana, 
remarking on the occurrence of the same species in Australia. 
He noted, however, that his specimen differed from that figured 
by Allman for F. sultana 41 in being more slender and in the 
suppression (complete or partial ?) of the ridge-like keel J> ; also 
that the epistome (whether due to contraction or not) was 
bluntly rounded at the apex. I am inclined to regard this form 
of epitome as being the natural condition of such in the extended 
condition, inasmuch as the satte is found in the species described 
in this paper; and the New Zealand form agrees with this species 
in the characters given by Dendy as differentiated from F, 
sultana. Dendy has unfortunately not had the opportunity 
of examining the statoblasU, and has not made any remarks 
about; dissepiments, both of which structures would be of much 
assistance In determining the New Zealand species. The number 
Of tentacles is said to be Reboot twenty-two/’ and this character, 
evidently noted in the entite individual, is the only one which 
would prevent one, under our present knowledge of the species, 
from suggesting that the New Zealaod species may be none other 
than F. auefrultentfa 
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EXPLANATION OF PLATE XLVII. 

Frtderkrlla atytrttiimmi*, sp.n. 

Fig. 1.— Portion of colony showing number and position of statoblafits In a 
relative fashion. 

Fig.2,—Digestive system partly retracted : oesophagus. 

Fig,3.— Same completely extended ; rc., intestine, 

Fig.4.— flame completely retracted. 

Fig.5,—Section through tentacle-region, showing shape of lophophore in 
retracted condition (diagrammatic). 

Fig,6. —Same in extended condition : ep,, epistome; <*., mouth. 

Figs.7-1L—Statoblasts. 

Fig. 12.—Camera luoida drawing of a polypide, Only 24 tentacles are 
epresented instead of 28. 
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WEDNESDAY, SEPTEMBER 29th, 1909. 
\ 


A Special General Meeting, together with the Ordinary 
Monthly Meeting of the Society, were held in the Linnean Hall, 
Ithaca Road, Elizabeth Bay, on Wednesday evening, September 
29th, 1909. , 

Mr. 0. Hedley, F.L.S., President, in the Chair. 

SPECIAL GENERAL MEETING. 

Butineeei to consider certain consequential alterations in 
Rules xvi., xxi., and xxiii., specified below, whieh, by an over¬ 
sight, were not formally made when Rules xlv., xlvi., and lix, 
having reference to the election of Auditor, were amended last 
year. 

• On the motion of Mr. J. H. Campbell, Hon. Treasurer, 
seconded by Mr. H. J. Carter, it was resolved, That (1) in Rule 
«vi(last two lines )—the worde —the name of a Publio Acoountant 
actively practising his profession, not * Member of the Society, 
recommended for election as Auditor: be eubetituted for the worde 
—“the names of two Members,” &o ; (2) in Rule xxi.(lines 4-3) 
—the worde —more than one; be mtbetitvted for the worde —“ a 
' greater number than two [for the office of Auditor]”; and (3) 
that in Rule xxi. (last line) and Rule xxiii.(last line )—the word 
—Auditor; be eubetituted for 41 Auditors.” 

The President announced that a Special General Meeting would 
be held on Wednesday, 24th-November, 1909, before the Monthly 
Meeting to be held on the same date. JSuiinete: to confirm the 
amendment of Rules xvi., xxi., and xxili.[«upra]. 


61 
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ORDINARY MONTHLY MEETING. 

Dr. CtfTHBBRT Hall, Parramatta, was elected a Member of 
the Society. 

The President announced that the Council had to thank Pro¬ 
fessor David for a very kind offer to deliver a lecture to the 
Society on the Scientific Results of the British Antarctic Expedi¬ 
tion, 1907, on some date, yet to be fixed, in the early part of 
November. Further particulars would be given at next Meeting. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 29 Vols., 72 Parts or Nos., 21 
Bulletins, 5 Reports, and 39 Pamphlets, received from 59 
Societies, Ac., and two Individuals, were laid upon the table. 


NOTR8 AND KXHIBITS. 

Mr. D. G. Stead exhibited, alive, a number of a remarkable 
fantailed variety of the common Golden Carp {Garassiua auratun ), 
recently brought from Japan. The specimens shown, every one 
of which was slightly different from the others, were of the kind 
known to the Japanose as “ Ranchu ” or 41 Shishignsbira ” 
(literally u Lion-headed ”) sometimes known as the 44 Corean 
Goldfish.” They are remarkable in that the dorsgl fin ha«,1>y 
artificial breeding, been entirely done away with. One specimen 
shown had two anal fins, Mr. Stead also showed a living speci¬ 
men of the remarkable amphibious fish, Anabas ttcandem , the 
“Climbing Perch,” from Singapore. This is the first record of 
the importation of the species into New South Wales. 

Mr. Froggatt exhibited a very fine and representative collec¬ 
tion of Coleoptera recently obtained by him in the Solomon 
Islands; and lie pointed out the most characteristic forms, 

Mr. Lucas exhibited a number of Sea Balls, forwarded by Mr, 
G. H. Halligan from Port Stephens in July, Some were globular, 
others oval or elongated, and some flattened like a mango fruit. 
The forms, indeed, recall those of waterworn pebbles. They vary 
in sise, the largest being 3f inches in length. They consist of a 
compact solid felt of closely woven fibres, which do not swell up 
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when soaked in water, as would portions of algal fronds; and 
which, when examined under fairly high powers of the micro¬ 
scope, agree absolutely in dimensions and structure with the 
fibrovascular bundles of the leaf-sheaths of Posidonia australis. 
In this plant the submerged old stems are covered with long 
loose filaments, which are the stout vascular bundles of the leaf- 
sheaths, persistent long after the parenchyma has decayed away. 
These bundles are much stouter than those of the leaves proper, 
and are the only ones found in the Sea Balls. Even the leaves, 
however, of Posidonia are exceeding!)' tough and durable, and 
are found heaped up in banks in places along the sandy shores. 
Maceration, including boiling, tried for three weeks failed to 
separate the bundles. The source of the fibre of the Balls was 
detected by Mr. Betche, who examined similar structures from 
South Australia. The Port Stephens material is identical with 
that of these. It is remarkable that in the specimens examined 
there was no sign of a foreign nucleus, and that they were free 
from inclusions of sand-grains. When cut through, no grit was 
felt by the knife. Mr. Iialligan sent up a fragment of Ghampia , 
a glutinous seaweed which grows in moss-like clumps, amongst 
the fronds of which were entangled some of the fibres. In rough 
weather these clumps were noticed floating rather abundantly in 
the waves. Supposing the fibres also, probably in numbers 
together, to be floating, the Ghampia, and possibly some other 
algtt, would serve as a nucleus around which the fibres would 
gather, The rough and tumble of the waves seems to account for 
the felting, and the soft alga in the midst easily and soon decaying, 
the felt then becomes continuous. The fibre-masses sink at once 
in fresh water, but they are light and buoyant enough to be kept 
rolling an indefinite time in tidal currents. It seems plain that 
they cannot be formed by rolling on the sandy beaches, for the 
mesh work is so close that sand-grain* onoe enveloped could not 
be worked out, even if the ball worked out to sea again. The 
pwwle in the matter seems to be the liberation of the fibres 
frprn the stems, which usually grow at some length, though in 
Port Stephens there are stretches of mud which come near to the 
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surface at low water, and these are covered with Potidonia. 
Possibly the black swans, which feed on the shoots, may play 
their part in setting free the fibres. (See a paper on “ Water* 
rolled Weed-Balls," by A. H. MacKey, Froc. Trans. Nova 
Scotian Inst. Science, xi., p, 667, 1906). 

Drs. Petrie and Chapman exhibited a photographic plate which 
had been exposed in the dark to the emanation of the dried juice 
of Euphorbia peplu$ , A definite imprint of the characters 
written with the juice was produced on the plate. Ether 
extracts of the juice contained the active substance. 

Mr. E. C. Grey exhibited fatty acids obtained from human 
brain, comprising, besides the fatty acids already known to occur 
in combination as lipoids of brain, two specimens of fatty &oids, 
the presence of which has not been previously made known. The * 
fatty acids were separated into a liquid and a solid portion; the 
former has been shown to contain linoleic acid as well as oleic 
acid. The solid portion was separated into fractions, which were 
exhibited, one of them consisting of a fatty acid of high molecular 
weight, not previously found in the brain. 

Mr. Cheel exhibited an interesting series of Fungi, including 
TiUGHUCKiE: Lycogala tpidendrum Boat.; on bark; National 
Park (F. Hallman; November, 1008)— Puooinucjmb: Puccini* 
haemodori P. Renn; host, leaves of Conoetylii aurea Link; Perth, 
W.A.(H. Deane; November, 1908). P . Morrieoni Me Alp.; host, 
Pelargonium auetrale, Willd.; Cowoowing, W.A, (Max Koch; 
September, 1904), P, leugmophorte Cke,, mcidia-afcage only; host, 
leaves of Lagenophora Billarditri Cass.; Mount Victoria (B. 
Cheel; December, 1900)/ P. dampierm 8yd.; host, Dampiorm 
leptoclada Bentb., and ty. epicigera Benfcb.; Albany and Murchi¬ 
son, W.A.(ex herb. E. Pritzel).— Thelnphoiuceue : TAehpkor* 
terrestrie Ehrh.; on the ground, among leaves; Fenaburst (E. 
Cheel; August, 1907).— Dmatiaoeje : Cercospora viticola (Oes.) 
Saoc.; host, vine-leaves ( Vitie vini/era Linn.); Penshurst and 
Schofield's (E.ChM; August and December, 1008). 

Mr. A F. Basset Hull submitted a copy of “ A list of the 
Birds of Australia,* Ac., comprising 004 species, recently com¬ 
piled and published for the use of collectors and others. 
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NOTES ON SOME PARASITIC PROTOZOA. 

ByT. Harvey Johnston, M. A,, B.Sc., Assistant Microbiologist, 
and J. Burton Clrland, if.D., Cn.M., Principal Assistant 
Government Microbiologist. 

(From the Bureau of Microbiology, Sydney, New South Wales.) 

(Plate xlviii.) 

The reoently created Bureau of Microbiology is now undertaking 
•a systematic search of the Australian fauna, both domesticated 
and native, with a view to finding out what parasites occur here. 
.80 far, probably two hundred specimens have been examined for 
iisamatosoa, and about the same number for intestinal parasites. 
Borne of the results have already been made known in other pub¬ 
lications. It is hardly necessary to point out that in the majority 
of cases parasites, especially those which infest the blood, were 
absent. Some of those which we have seen are now disoussed in 
this paper. 

Leucocytoroon ( Hasmogrkgarina) muris Balfour. 

(Plate xlviii, figs. 1-11.) 

In 1906, one of us(J.B.C.)U) while examining the blood of 
various rats in Perth, West Australia, noticed that the mono¬ 
nuclear leucocytes of Afus alexandrinus Geoff., were parasitised 
hy an organism similar to that described by Balfour(S) from Afus 
deoutnanus Pallas, from the Sudan as Leucooytozoon muris. These 
organisms from Perth were recorded by mistake as L, balfouri 
*And L. ratti from Mm deoumanus. The rats were subsequently 
identified by Oldfield Thomas, on specimens being forwarded to 
the British Museum, as being Mue alexandrinus Geoff. 

Quite recently the other of us(T.H. J.)(3) found the same parasite 
sn two rats {Mm dmtymmus) caught in Sydney, and brought 
> into the Bureau (along with many others) for examination. The 
59 
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organism in question is probably rare, since, although over a 
hundred blood-films from rats and mice have been examined here, 
on no other occasion has it been detected, though I'rypanasotto* 
Uwini Kent, is not uncommonly met with here in M . d 4 cutnanu$ f 
if. raUu# and M. alexandrinus . 

As was mentioned by Balfour, the parasite infests the extra- 
nuclear part of the mononuclear leucocytes. He found it in the 
blood from the heart, liver, and spleen, but not from the kidney 
and bone-marrow. This agrees exactly with what we have seen* 
though smears from the spleen showed very few forms. Encap- 
soled heemogregarines (figs. 10-11) were present in the plasma from 
the heart and liver, having been set free by the mechanical 
destruction of the parasitised cell in making the smears. TJnen- 
capsuled free forms were not seen, nor were any segmenting 
stages (schizogony) detected in sections of the liver, kidney and 
spleen in both West Australian and Sydney specimens. Only a 
few young parasites were seen (fig. 8). They did not possess a 
capsule. The shape was mostly slightly crescentic; both 
extremities were blunt, one usually being somewhat wider. The 
nucleus was situated either centrally or a little nearer one end. 

The commonest type was a more or less oblong encapsuled 
form representing an adult sporont. The size was from 
long by 2-5 wide. There is thus a greater variation in size than 
that noted by Balfour, who stated the measurements to be 
between 9 and 10*5^ long by 4*5 broad. As a rule the parasites 
were not crescentic, though such forms were not rare (fig. 10), 
The usual shape was that of a fairly solid body, the middle of 
which was as wide or only slightly wider than each end, the enda 
being of the same size and very bluntly rounded off (figs.4-7)* 
In one instance the organism closely resembled in form certain 
hamogregarines from the erythrocytes in snakes, there being a 
somewhat wider anterior end gradually tapering into a narrow 
posterior end which was bent round to form a u tail ” (fig.3), the 
whole animal being surrounded by a wide capsule. Another fact 
worth noting in reference to this specimen, which was seen in a 
smear from the liver, is that the host-nucleus was divided into 
two quite separated portions. 
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The nucleus of the adult parasite was seen as a large con¬ 
spicuous mass (Giemsa’s stain), generally centrally situated, 
though in a few instances it was placed very obliquely. The 
capsule was usually quite distinct, there being in most specimens 
a considerable space between it and the enclosed parasite. 

Commonly the organism occupied nearly all the extranuclear 
part of the leucocyte. Its position in the host varied considerably, 
though the most usual position was parallel to the inner side of 
the somewhat bean-shaped host-nucleus (fig. 6). At other times 
the parasite was obliquely, and in a few cases transversely, placed 
(flg.2). The host-nucleus was occasionally indented, especially 
by the transversely situated forms (fig.4), and in a few cases was 
actually divided (fig.3). 

Sohaudinn lias stated that a leucocytozoon is a stage in the life 
cycle of a spirochaete or a trypanosome. If this be correct, 
which seems to us to be improbable, may Z. muria and Trypano - 
aoma Itwiai be different phases of one organism ? 

In the films from one of the infected rats, both Z. muria and 
2\ lewiai were present, whilst in the other there were no 
trypanosomes. 

Haltkeudium nxttiokis, sp.nov.—A blood-parasite of Naltion 
(. Ana *) caatanaum By ton. 

(Plate jdviiL, figs.15-17.) 

An examination of blood-films from an Australian teal, 
Nattion caatanaum Byton, New South Wales, prepared by the 
Director of the Bureau in 1907, and handed to us for examina¬ 
tion, revealed the presence of Halteridia. These differ from the 
ether Halteridia (J?. chryaopa } It, maltornis, H, gaocicKUa , H, phila - 
moms), which we have desoribed(4) from Australian birds, in the 
large site of the parasite as regards the host-cell, and by the 
number and large size of the melanin-granules. The parasites 
were not numerous, but two types could be distinguished, 
extremes of which almost certainly represent the sexes, the 
intermediate types perhaps the sohizonts. 
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(а) Male yametocyte* ( fig. 15).—Protoplasm shows very pale 
staining or none at all* In one there were thirteen masses of 
melanin, larger than in the female type, and, though fairly evenly 
distributed, grouped more towards the poles of the host-nucleus. 
The host-nucleus was distinctly displaced. In another, the 
melanin granules were similarly large, fairly evenly distributed, 
though tending to form three groups, one towards each end and 
one in the middle, the nucleus not as yet displaced. 

(б) Female gametocyte»{ fig.16).—Protoplasm decidedly stained. 
In two specimens, the pigment appeared as twenty-four to thirty 
masses, smaller than in the male form but larger than we have 
seen in other Australian Halteridia, more or less uniformly dis¬ 
tributed, though in one with a tendency to be more numerous 
towards the end of the parasite* The host-nuclei in these were 
pushed to an almost lateral position, and the parasites occupied 
the whole of the host's protoplasm save a narrow band on the 
distal side of its nucleus. In another example, the pigment was 
more aggregated into three groups towards the two ends and in 
the middle of the parasite, the parasite was not quite so large, 
and the host-nucleus less displaced. 

(c) The only intermediate form seen (fig. 17), perhaps a three- 
quarter grown achizont, had the protoplasm staining intermediately 
between the other two forms, with smaller granules at each end 
and a few in the middle. 

The size of the corpuscles of this bird were 12*5 by 7p, the nuclei 
of the corpuscles 5 by 3p, and the parasite 18 (measuring along 
the middle and around the bends) by ip* 

Blood-films from two birds were examined, the parasites 
occurring only in one. 

We propose for this parasite the name Halteridium nettiopiu, 
the specific name being derived from the generic name of the 
host. 

The type-slide has been presented to the Australian Museum, 
and the co-types are being retained by the Bureau. 
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Plasmodium fassbris, n.sp., from the Sparrow, Passer domesticus . 

(Plate xlviii., figs. 19*24.) 

la March, 1909, a sparrow fell dead from its roosting-place 
one evening, and was picked up and submitted for examination 
by Mr. E. Grant, of the staff of the Bureau. Blood-films showed 
the presence of Plasmodia. In the early stage, those appeared 
ah small ammboid masses, of slightly irregular outline, faintly 
stained bluish with Giemsa, and situated at or quite near one end 
of the host-cell. In double infections of one cell, the two parasites 
were found together at one end, one lying usually a little more 
laterally to the other, or at opposite ends of the host-cell. 

As they increased in size, small melanin-granules became dis¬ 
cernible, and the nucleus of the red corpuscle was gradually 
displaced to one side to make room for large, more or less 
spherical, bodies. Eventually, in the older forms, the host- 
nucleus had Keen extruded, the rounded parasite occupying its 
place in the distorted red cell. Finally, some examples of this 
stage of the parasite were found free in the plasma. In these 
large forms, one or two vacuoles were occasionally to be seen, and 
melanin in varying amounts was present in all. This pigment 
seemed to occupy no particular position, being scattered irregu¬ 
larly as small granules or aggregated in larger masses in various 
situations. 

Two types could be distinguished in the large parasites : a very 
pale form and a well-stained, somewhat granular form. Appa¬ 
rently these represent, the former male gametocytes, the latter 
female. No definite difference in the amount or disposition of 
the pigment could be detected between the two forms. No 
parasites were s^en in any stages suggestive of schixony. 

The following is a description of ten consecutive full-sixed 
parasites, arranged according to the types presented:— 

(1) Very pale. Host’s nucleus has disappeared. A few small 
scattered grains of melanin. 

(8) Very pale. Host’s nucleus displaced. Pigment as four or 
five small masses. 

58 
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(3) Fairly well-stained protoplasm. No host-nucleus. Pigment 
os two masses and three granules. 

(4) Fairly well-stained protoplasm. Parasite free. Melanin 
as a number of small masses. 

(5) Well-stained protoplasm. Host-nucleus displaced. Melanin 
as four or five small granules. 

(6) Well-stained protoplasm. No host-nucleus. Melanin as a 
group of granules. 

(7) Well-stained protoplasm. Host-nucleus displaced. Melanin 
as five or six small masses. 

(8) Well-stained protoplasm. Host-nucleus displaced. Melanin 
as a large mass to one side. 

(9) Well-stained protoplasm. Host-nucleus displaced. Melanin 
as two irregular masses. 

(10) Well-stained protoplasm. Host-nucleus as a mass and 
smaller granules. 

One of us(T.H.J.) (8) has previously recorded this pftrasite as 
PlaBmodinm prmcox(l) t but a fuller examination has emphasised 
in our minds the differences then noted between this parasite and 
the descriptions of the true P. pt'mcox available to us. For instance, 
Minohin(O) points out the bean-shaped character of the gamete- 
cytes of P. prmcox ; those of our parasite are practically spherical. 
That our bodies were for the most part full-grown is evidenced, 
we think, by red cells being frequently found in which the 
nucleus had been turncJd out, and the parasite occupying nearly 
the whole of the corpuscle. Again, it can hardly be that all the 
large spherical forms represented schizonts, all exactly at the 
same stage and ready to form merozoites, but none showing 
evidence of doing so. ’ 

A reference to the description of Plasmodium majoris Laveran, 
in LiiheWJ articleinMenseV^HandbuchderTropenkraukheiten,' 1 ’ 
shows that the gametocy tee of our organisms are only about half 
the size of the gametocytes of that parasite (5 to 6*&*i as against 
11 to 12**). In the same work, P, Vaughani (Novy and McNeal) 
is stated, from its small size, not to displace the nucleus materially,, 
which oUr parasite does. 
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We are, therefore, unable to place our parasite under any of the 
known forms, which seems to us remarkable in that the common 
sparrow is not a native of Australia, and we should expect that 
all its haematosoa were known. It may be, of course, that this 
parasite is not one imported with the sparrow, but acquired from 
some other source, such as somfe Australian bird, in which it has 
not yet been detected. On the other hand, since the sparrow was 
introduced into Australia many years ago, the descendants of the 
original pairs must now have reached the 60th or 70th genera¬ 
tion; and the descendants of the parasites, if these were imported 
with the originals, an enormously greater number of generations. 
It is, therefore, possible, though perhaps improbable, that our 
parasite represents a variety of P. prmox> which has evolved 
during this period. 

Though, as we have elsewhere stated, we are adverse to species- 
m angering, we think advantage follows the labelling, by specific 
names, of parasites differing in detail from the description of the 
type-species: by doing so, attention is called to them, and, when 
monographing the groups takes place, they can, as future work 
decides, maintain their rank as true species, or sink their identity 
under a synonym. We, therefore, propose, tentatively, the name 
Plasmodium passeris for this species. 

We have examined a dosen sparrows, finding the hcematozoon 
in two. The intestine of one of the birds was infested with a 
tapeworm, Monopyiidium passerinum , not previously known from 
Australia. 

The type-slide has been presented to the Australian Museum, 
and cotypes are being retained by the Bureau. 

S<pirochaetes in the omca of Mus decuman us 
and JIf. r*£<«#. 

In (he rats, Mus decumanus Pall., and Mm rattus Linn., 
captured in Sydney, films made from the oaacal contents and 
stained by Giemsa's method, frequently show numerous very 
small spiroch antes, uniformly dispersed through the smear or 
collected more or less in groups. These are necessarily often 
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ahnoat hidden by the number of bacteria present. The spiro¬ 
chaetes are very small and delicate, with 2 or 3 spirals, sometimes 
regular, at other times very irregular in their windings, with 
apparently blunt ends, and usually about 25/* long, though 
occasionally somewhat longer. 

Dr. Max Lube,(7) in Meuse's u Handbuch der Tropenkrank- 
heiten,” (iii. 1906, p. 184), mentions that spirochaetes have been 
observed in the stomachs of various animals, such as dogs, cats, 
and “Wanderratte” (Mue decumanus). The number of windings 
is usually 9 to 11, but may be between 2 and 24. This wide 
variation suggests that the spirochaetes we have met with in the 
caeca 1 contents are of a different species whose size is more con¬ 
stant. As they have so far been met with more frequently in 
Mu» rattu *, we propose the provisional name of Spirockae.ta ratli 
for them, for convenience in future reference. 

The presence of these spirochaetes in rats is of special interest, 
in view of the discovery some while ago of spirochaetes in 
malignant tumours of rodents. Quite recently, these bodies have 
been found to be in no way etiologiealiy related to the tumours, 
but accidental associations. 

Rounded Bodies, possibly Protozoal, in the 
B 1 ood-Corp u sc 1 ea of a Lea ther-jacket Fish 
(Monacan thus »p.). 

(PL xlviiL, figs. 12-13.) 

In smear-preparations of the blood of a fish known as a Leather- 
jacket (MonacanthuttHp.) obtained at Broughton Island off Port 
Stephens, N.S.W., by the Director in 1907, and handed to us for 

. . 4 

examination, many of the corpuscles contained rounded, usually 
quite circular bodies of various Bizes from 0*8/* to 1*5/* in diameter, 
situated close to but quite separated from the nucleus of 
the cell. There was a marked contrast in the staining reactions 
by Giemsa’s method between these bodies, the nucleus of the 
host, and the protoplasm of the host. The latter assumed 
a greenish-blue tint, the nucleus a deep blue, and the bodies a 
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pale pink with a less stained centre. Many of the cells contained 
these bodies; perhaps 1 in 10 did so. In no instance were two 
found in one red cell. 

The corpuscles of this fish (which varied slightly in shape from 
oval to almost spherical, according, presumably, to the position 
in which they were fixed) were 8'to 9p long by 5*5 to 7*5p broad. 
In another similar fish caught three days before, and in which 
the blood-slides were apparently tinted exactly in a similar way, 
these bodies do not appear. 

The nature of these bodies seems uncertain. The fact that, 
though a considerable percentage of the red cells contained them, 
in no instance were two found in one cell is rather against their 
being protozoa. This is important when we consider the com¬ 
parative frequency of double infections of cells in the Halteridia 
of birds, and the Plasmodia of birds and man. On the other 
hand, as these bodies in no way suggest the product of degener¬ 
ative processes, we are forced to consider them, if not protozoal, 
as more or less normal products of the cell either when in its 
younger condition or adult form. This at once suggests that 
they may represent the oentrosomes of the corpuscles which have 
been recently described by Ronald Ross, Moore, and Walker,(0) 
in the red corpuscles of the axolotl, the crocodile, man, eto.(Traus. 
Path. 8oc. Loud. VoUviii. 1907, ^.107). These were described 
by them as follows in the case of the axolotl:— 

“Outside the nuclei, however, one or more small bodies appeared. 
These were very sharply defined and stained bright red. Very 
often there were but two, one larger than the other, and frequently 
they were kidney- or bean-shaped; often, however, there were 
more, than two, sometimes as many as seven or eight, or even 
more. They were almost invariably close together in one group, 
frequently connected by filaments, and generally near the 
nucleus/’ These bodies, however, are quite unlike the undoubted 
oentrosomes, to be presently described, that we have met with in 
the red cells of two specimens of Australian tortoises, being 
larger, more spherical, and less deeply stained. 
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Sarco8poridia in Pigs, Sheep* Cattle and 
Rodents. 

The following Sarcosporidia have been met with by us. Some 
of these, we believe, are recorded for the first time in Australia. 
Satxocystis tneischeriana Kuhn, in the musculature of pigs in 
West Australia; Sarcocystis (Balbiania) gigantea Raill., in the 
oesophagus of sheep in New South Wales and West Australia (in 
the latter case probably imported from Victoria); Sarcocystis 
Inndla Raill., from the muscles of cattle in New South Wales; and 
Sarcocystis muris Blanch., in Mus rattus and M* dscumanus in 
Sydney. 

Trypanosoma lkwiqi Kent. 

As in other parts of the world, T, lewisi is not uncommon in 
Mus rattus and M. decumanus in Sydney. Its presence has 
already been recorded in Australia by Pound from Brisbane, and 
ourselves from Perth, West Australia, and from Sydney. 

Centrosomes in the Erythrocytes of Tortoises. 

(Plate xlviii., figs. 14,18.) 

In the red blood-corpuscles of certain tortoises, Chdodina longi - 
collis from Sydney, and C. oblongafi) Gray, from near Pertli, 
West Australia, we have seen bodies resembling the oentrosomes 
described by Ross, Moore and Walker. In the case of the 
former, the structure consisted of irregularly disposed threads 
surrounded by a rather lighter staining area (flg,14),whilst in the 
latter there were four or five well defined masses arranged some* 
what like a rosette (fig. 18). 

Basophile Granulations (Plehn’s Bodies) in the 
Red Corpuscles of Cows suffering from 
Endemic Heematuria of Vesical Origin. 

[n certain parts near the coastline of New South Wales, cases 
of endemic hematuria, due to weeping from vascular papillomata 
of the bladder, are often met with in cattle.(t) No parasitic 
worms have been found causative of these papillomata, and no 
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hesmatozoa have been found in the blood. The disease is 
popularly, and perhaps rightly, considered to be due to the slow 
action of some vegetable poison. , 

The loss of blood from these little tumours seems considerable, 
and a secondary anaemia is the natural consequence. On examin¬ 
ing blood-slide* from two comparatively early cases in which we 
were enabled to hold post mortems, the number of red cells with 
basophile granulations was striking. In the first case, a per¬ 
centage of about ten were found to contain these, but they were 
less numerous in the second case. The granules appeared as 
minute dots, thirty or more in number, uniformly peppering the 
corpuscle, as fewer but larger very short rods, or as still fewer 
(about 8 to 10) irregular bodies. The cells containing the many 
m^uute dots were usually polychromatophilic, while those with 
larger bodies were normal in tint. Occasionally unaffected red 
cells were similarly polychromatophilic. 

In addition to these basophile granulations, red cells with 
nuclei whole or partly disintegrated and absorbed, could be found 
without difficulty. In all these the nuclei or their remains were 
stained a deepish purple. The cells with large whole nuclei 
were usually polychromatophilic. AU stages were seen between 
such nuclei, occupying about two-thirds of the corpuscle, and small 
often somewhat eccentric deep round purple bodies. Further, 
other instances were seen in which a large nucleus was irregu¬ 
larly broken up into several irregular masses still in connection 
with each other, and these were likewise of various sizes. 

The basophilic bodies are probably the “ ohromo-linin granula¬ 
tions,” described by C. E. Walker,(6) in the red corpuscles of 
mammals (Trans. Path. Soc. Juond. lviii. 1907, p.99), evenly dis¬ 
tributed throughout the corpuscle. As he points out, these are 
almost certainly the remains of nuclear matter, and cells contain¬ 
ing them can be met with in normal bone-marrow, though they 
do not appear in the blood under ordinary conditions. When, 
however, there is a drain upon the blood-system, as in anemias 
of various origin, these oeils as well as nucleated red ceils, with 
uuolei complete or partially disintegrated, may, in the hurry to 
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remedy the defect, eater the circulating blood. This would 
account for the number of the cells with basophile granules in 
this case, as well as for the increase of nucleated red cells. 
Further, there is indicated a close relation between the granular 
cells and the still nucleated ones, the latter being of a still earlier 
type than the former. 

The Director has shown us a photograph of cells with exactly 
similar basophil© granules from Piroplasmosis (Tick Fever) of 
Cattle, obtained by him several years ago. Here the same con¬ 
ditions causative of their appearance, that is profound antemia, 
would be present. Similar cells are occasionally found in man. 
Dr. Tidswell at the same time reminded us of Tttrck's view that 
the granules in question were not nuclear, but arose from the 
cytoplasm. 
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EXPLANATION OF PLATE XLVIII. 

Figs.lll,—Mononuclear leucocytes of Mus dtcumanm containing Leucocy- 
tozoon muri* Balfour. 

Figs. 1,4*10,—Ditto, from heart-blood. 

Figs.2,3,11.—Ditto from iiver-smear. 

Figs. 1,5,6,7*9.—Encapfluled forms. 

Figs.2,4.—Host nucleus partly divided by parasite. 
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lHg.3.—1Io*t.nucleus quit# divided by parasite. 

Fig-10. — Eneapsuled lorn free in plasma (Mood from h«wl). 

Fig. II, — Eneapsuled form free in plasma (Mood from liver/. 

Figs. 12,13.-Erythrocyte* of Monncantlm sp,, showing “flag" bodies. 

Fig, 14.—Erythrocytes of Chdodina longicoUU with oentroeome, ' 

ntUicwU in erythrodytea of Sfettkm mummm. 
Fig. 15,—Male form, 1 v ' ' i*' ' 

Fig. 18.—Female form. * * , * 

Fig.17.—Xoung intermediate form. 

Iflg. 18,—Erythrocyte of OktUxUna obhnga showing oeatrosome* . ■ 

—Plamodium ptunrk In erythrocytes of Pamr domtttkus. 
Fig. 19.—Young amoeboid non pigmented parasite. * 

Fig.20,—Double infection by young forma. 

Figs.21,U.—Adalt form, botft-nncleufl displaced, 

Fig.23,—Adult form, host-nucleusexpelled* ( 

Flg.®4.— Young pigmented torn. , 

Fig. 98.— Spirochaeta rafti from oaecum of Jf«« raff as. 

References to lettering:—n,, boat-nucleus—parasite—c. ( capsule of 
paeoeke. ■ » ’ 

All figures have been drawn, using the same magnification. 
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THE ENTOZOA OF MONOTftEMATA AND 
AUSTRALIAN MARSUPIALIA. No. L 

Bf T. Harvey Johhston, M.A., B.Sc., Assistant Government 
Microbiologist. 

(From the Bureau of Microbiology , Sydney , tf.S. W.) 

Some little time ago, there was placed at my disposal a collec¬ 
tion of Australian Entozoa, a goodly number of which were from 
marsupials. The greater part of the collection was got together 
by Prof. J. P. Hill, D.Sc., while in Australia, and Mr. 8. J . 
Johnston, B.A., B.Sc., of the Biology Department, Sydney 
University. 

I have thought it advisable that the first paper under the 
above heading should be of an introductory character. Sine© no 
one as yet has brought together a systematically arranged list of, 
the known or imperfectly known parasites of these two interest* 
ing Orders of mammalia, it is my intention to state under each 
host the names of its known Entozoa, with a list of references to 
each. Dr. G. SweefcW) has recently published a Census of Aus¬ 
tralian Entozoa, in which many of the following references have 
been noted. Dr. von Linstow(W) mentioned some of the earlier 
records in his “Compendium der Helminthologie,” 1878, and its 
Supplement, 1888. 

The most important workers in this subject are Prof. Zsckokke 
and Dr. Janicki (CeBtoda), and Dr. von Linstow (Nematode). A 
fair number of imperfectly described forms have been recorded, 
amongst them being KreflVs species,(M) all of which require 
redescription in order to place them systematically. 

Although the work will be almost entirely restrictedto Cestoda, 
yet for reasons mentioned I have preferred to use the wider term 
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Entozoa.” The numbers in thick type refer to literature 
Indicated in the bibliography, in which the forms are mentioned, 

HOffOTttXATA. 

l.OftHiTHORYNOHUS anatinus Shaw($yn* 0. paradoxus Blumenb.). 

Dietomum ornithorhynehi S. J. Jnstn.(*l) (N.S.W.). This is 
the only endoparasite described from the Platypus. Dr. Cobb 
mentioned that he found one, but did not indicate to what class 
it belonged. 

2.TACHYanos8C8 aculbatus Shaw(JS , cAtdna hytirix Home). 

Linetowia echidnas Thompson{*7)(N.S.W., Queensland). 

Tctnia phoptica Cobbold(l*}( Queensland 1). 

Linetowia echidna was originally described as Tania echidna 
by Thompson,(*7) from material taken from New South Wales to 
London by Prof. Anderson Stuart. Prof. Zschokke(46), however, 
gave a muoh fuller account, based on specimens collected by Dr, 
Benton in Queensland, making it the type of a new genus, 
Linstouna. 

Cobboldfi®) in his book ° Parasites: a Treatise on the Entozoa, 
«to.,” mentioned that he had examined some cestodes collected 
by Dr. Bancroft of Queensland, from the common Australian 
Echidna, Tachyglo$*u* eetoeae (which is only a variety of T 
aculeatus). The strobiles of these averaged three inches ii\ length, 
vthe segments being very narrow, and closely set, By the term 
narrow, he apparently referred to their length, as he stated that 
*the greatest width was three-eighths of an inch. He gave the 
name Tania phoptica: The above-mentioned characters agree 
iairly closely with those of L. echidna , and there is little doubt 
but that the two names refer to the same species, which is a 
common and rather&buudant parasite of the Echidna. Cobbold’s 
•description is so meagre that I think that the worm should still 
be known as Linetowia echidna instead of Zinttouria phopUe*. 
Oobbold's name is little more than a nomen nudum. 

) Ueferenow toX. echidna* *** 
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K±B8trwu.u* 

■- * 3.MACttOPU8 oiganteub Zimro,(Ryn. M\ major Shaw). 

Moaiezia /estiva (Rutl.)(8»J 8*14,18,24»*®*S0,48 P 44,46). 

JHchinococcns polymorphus Dies. (22,31). 

' Distomnm (Fasciola) kepnticnm Abildg.{4,12,14,22,24,33). 

Filaria websteri Cobbold(12,14,17), 

Filaria sp,, Bancroft(l). 

Moniezia f estiva infests the gall-bladder and bile-duct. It was 
originally described very briefly by Rudolphi(33) as Tmnia festiva, 
and figured by Bremser.W The locality mentioned was “Aus¬ 
tralia/’ DujardintW) and Diesiug(H) merely repeated Rudolphi’s 
short account. No other helminthologist, except CobboldO®), 
appears to have studied this worm, though Rlanchard(S) recognised 
that, from Rudolphi’a description, the species would probably 
come under his new genus Moniezia* Krefft{M), Stiles(26) r 
Zschokke(46,4«,47) and Jsnicki<20) referred to this parasite, but 
did not add any new facts. I have recently examined super¬ 
ficially some specimens collected in New South Wales from this 
host, which apparently belong to M . /estiva, 

Pagenst6cher{81) recorded the occurrence of hy'datids (Echino- 
cooeutt polymorphus Dies.) in a Great Kangaroo which had died 
in Cologne. 

. The common liver-fluke 

i» not infrequently met with in the bile-ducts of various kangaroo#, 
including this specie*. RudolphiW, Diesing<14), Bremeer(qttoted 
by Biasing), Cobbold(i3), BannetM*), Brnuntf^from Australia), 
Krefft(24)(froui New South Wales or Queensland), and myselHW 
(from New South Wales) have recorded its presence. 

Filaria websteri Cobbold(syn. F. macropodis yigmtei Webster), 
has been mentioned by Webster, Cobbold(W), and FletcberG 7 ) aa 
infesting the knee-joint of this host. Filaria sp*, recorded fay 
BanoroftiD is probably the same species. > 

: It is quite possible that the hydatid and the liver-fluke have* 
established themselves as parasites of the Mampiatia, since th* 
settlement of the white man* with his domesticated animals ia 
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this continent. Fielder hasifliown that the eggs of the fluke may 
paws through the typical larval, stages within some of our fresh¬ 
water gastropods, especially species of liulinus (Limnaaa). The 
cercarifle produced might, after eucystment on grass, etc., he 
transferred passively with the food into herbivorous marsupials, 
and reach maturity, in the same way as iu sheep and cattle, in 
both of which fluke is not uncommon in Eastern Australia, 
especially in New South Wales and Victoria. 

Taenia, echinococcus v, Lieb., the adult of the hydatid, occurs 
in dogs in New South Wales, Tasmania, South Australia, West 
Australia, and most probably in the other States, and has been 
recorded by von Lendeufeld, Oleland (West Australia), Braun 
(Australia), and Stirling (S. Australia) from Canis dingo . We 
do not know whether the diugo harboured this parasite before 
the arrival of the dog, and it is therefore not yet possible to state 
definitely whether the hydatid ham established itself comparatively 
recently in the Marsupialia. The examination of hosts from 
parts of the continent where the dog is unknown, would assist in 
deciding both questions. It may not be out of place to mention 
that the hydatid is, in all probability, the commonest endoparasite 
in Australia, being frequently met with iu New South Wales in 
human beings, sheep, cattle and pigs, and rarely in horses. The 
same remark applies equally to other parts of the Commonwealth. 

4.Macuopos dorsal is Gray. 

Echinococcus polymorphic Dies.(5,11,28) seems to be the only 
recorded parasite. Dr. Bancroft**) of Queensland, recorded its 
presence in the lunge, CobbGD merely mentioning this reference. 

5. Macropus dkrbyanus Gray, 

• jfoniceiafostim Bud., has been identified by CobboldU*) front 
this host (Dr, Bancroft's collection, Queensland!)* 

L G.Maorqfub aktilopihus GoukL 
f JNiarim Iinstoar(*e>(Australia)« 
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7.M agropus brown i Barosay. 

Cloacxna dahlx v. Linstow(ZS); a nematode from the alimentary 
canal (Bismarck Archipelago). 

S.Maobopus ualabatcb Less. <k Gam. 

Zoniolaimus selifera CobbW; a nematode inhabiting the 
stomach of the brush wallaby (New South Wales). CobbM also 
mentioned Z. brevicaudatus Cobb, but did not state the name of 
the host. Perhaps it was also obtained from a macropod. 

9.Maoropus ruficollih var. bknmbttu Waterh* 

Filaria sp.—Eisig(I8) mentioned the occurrence of a Filaria in 
the pericardium of Macropu* bennettii Waterh., but no locality 
was stated. This host is now regarded as a variety of M* rufi* 
colli9 Desrn,; and, since it only occurs in Tasmania, we may safely 
set down that island as the locality of the specimen. 

IO.Maoiaopub sp. 

I am including under this heading the names of entozoa 
recorded from hosts designated “kangaroo/’ “wallaby/ 1 Macropus 
sp., and Halmaluru* sp. 

Cittotmnia zschokkei Janioki(*O t l$)(Afacropns\ New Guinea). 

JBothrioccphalu* (1) margtnaius Krefft(»4)(wallaby; Queensland). 

Tania jimbriata Krefft(84)(northern wallaby!), 

Tania mastersii &refft(M)( Halmalurus; Queensland), 

Dutomum hepaticum Linn.(wallaby, kangaroo; loc,?). 

Filaria xpehm Leidy(**)(wallaby; Australia). 

Filaria webxteri CobboldUS)(kangaroo; Queensland 1). 

Filaria sp, 3risp(l*)(kangaroo; loc. 1). 

The host® of two of Krefft's species^), viz., Bothriocephalu$(1) 
marginatus and Tania Jimbriata are not known for certainty, 
though both probably came from Queensland wallabies, The 
specific name jimbriata was already preoccupied in the genua 
Tania by Diesing (T, jimbriata Dies.,* Thysanosoma jimbriata 
Dies,), and consequently cannot stand for Krefifc’s species. Since 
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the latter possesses bilateral genital pores, whilst Diesing’s has 
unilateral, they are at least specifically distinct; and accordingly 
I would suggest the name 7tema(1) krqffli for this headless 
specimen. 

Tania masCeraii KrefftyW), is not a true Tfenia. It probably 
belongs to the Anoplocaphalinm , 

CobbUO) mentioned having found the liver-fluke in wallabies 
and kangaroos (New South Wales?), Braun(?) also recorded its 
occurrence, 

Filaria apdwa Leidy(W), was taken from the abdominal cavity 
of an Australian wallaby, and may be identical with one which 
I have seen from a similar situation in Macropua ualabatna 
(N, B. Wales). 

Bancroft(B) recorded the occurrence of Filaria websteri in a 
kangaroo; whilst Oisp(13) mentioned Filaria sp., from the knee* 
joint of the same animal, apparently referring to F. wabaieri. 

ll.PSTROGALB PKNICILLATA Gray. 

Triplotmnia mirabilis Boas (6) [0,18, $0,44]. 

Filaria auatrali* v. Linatow(37),(Australia). 

The former is perhaps the. most remarkable adult oestode 
known, since it consists of an extremely short median strobila, 
while from each side of the hind part of the soolex there arises a 
long lateral strobila. Hence the appropriateness of the generic 
and specific names. Janioki{lB*20) and Zschokke(44) refer to this 
parasite of the above-named rock-wallaby, the Former regarding 
it as a monstrosity arising by the division of an original strobila, 
Galli-Valerio (in Centr. Bact. f.Paraaifc. Orig. i. xxxix. 1905,p. 239), 
supporting this view. Filaria auaprali* was found in the body- 
cavity, 

IS.Phascouwys sp. 

Tmni* bipapillom Leidy(85).—This parasite was taken from a 
wombat in the Philadelphia^) Zoological Gardens. The descrip¬ 
tion is very imperfect, giving only a few external characters, 
which agree very closely with Rudolphi’s short account, and 
Bremser’s figures of Moniazia featita. The scolicea, strobilW, 
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and arrangement of the genital pore# are similar. Tasnib 
iHpapillosa possesses external features sufficient to justify its 
inclusion along with Tania /estiva in the genus Moniezia. There 
are in my possession a number of tapeworms agreeing externally 
with Moniezia bipapillom y taken from a wombat (Phamdtrngs 
mitchelli Owen) in this State; and I hope that, before long, I 
shall be able to make known the structure of these two species of 
Moniezia. 

13.Phalangek uksinus Temm 

Bertia editli* Z8chokke(42>[42,48,44]. 

Bertia sarasinomm ZNchokke(4S)[42,43,44]. 

These cestodes were collected in the Celebes. 

14.PHAtANGisTA sj).(« Trichosnrus sp., or Phalanger sp.). 

Bertia rigida Janicki(20)[l9 t 20] from an opossum in New 
Guiuea, 

H.Trichosukus vulpecula Kerr(»yn. Phalangista vnlpina 
Meyer.). 

Tania phalangisUt Krefft(24), 

Filaria denlifera v. Linstow{80), 

The former was very imperfectly described from a Queensland 
or New South Wales host. The latter was collected in Queens¬ 
land by Prof. Semon. 

15.Phascolauctu 8 OIHKBKU8 Goldf. 

Bertia o6esaZschokke(45)[42,43,44,451—Described from material 
collected in Queensland by Semon. This parasite occurs fairly 
commonly in the Native Bear" in New South Wales. 
Oobbold(13) merely mentioned the occurrence in this host of a 
tapeworm which he called Tatnia geophiloides, on account of its 
general resemblance to a long millipede. The name is valueless 
as no description was given, and in all probability Cobbold’s 
specimen belonged to the above species, so well described by 
Prof. Zschokke. By a considerable stretch of imagination, 
Berth i obesa might be likened to a much bleached millipede of 
the genus Julies, on account of its plump rounded form. 
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16. PBRAMBLES OBKSULA Shaw. 

Linstowia semoni Zschokke(45)t80»41,48,48,44,45], 

Hoplocephalu$ cinctu$ v. Lins tow (30), 

Gigantorhynchu* $emoni v, Linstow(30), 

All the above-named parasiteh were collected from “bandicoots” 
in Queensland, by Semon. The last-mentioned parasite is, as far 
as I know, the only Echinorhynoh described from an Australian 
marsupial. 

1 have specimens of L. ssmoni and G . $emoni obtained from 
this host near Sydney. 

17,PKftAMELR8 NA8UTA Geoff. 

Ascaris sp.—Tlie name is merely mentioned by Krefft(34). 
There is, in my possession, a cestode resembling Linstowia temoni , 
obtained from this host in New South Wales. 

18.THYLAcmt)8 CYNOCRPHAL08 Harris. 

Dithyridium (Piestooystis) cynocephali Ransom( 32 ). This larval 
cestode was found in the heart-muscles of a specimen which had 
died in the Zoological Gardens, Washington, U.S.A. 

ID.Dasyurus vjvbrrinub Shaw, 

Hcemogregarina dasyuri Welsh, Dalyell, and Burfitt(89,83h 
This sporozoon was found in the erythrocytes of a “Native Cat* 
from New South Wales. 

I have a larval Bothriooeph&lid Cestode, Sparganum sp., taken 
from the body-cavity of this host, from Sydney district 

20.Pktaurus sciUfiKUfl Shaw. 

Hcsmogrsgarina petouri Welsh and Barling<38,38), A parasite 
of the erythrocytes of a 14 Plying Squirrel,” from this State. 
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REVISION OF THE AMYCTEH1DAS . 

Parti, Gkwus Psamduha, 

By Eustace W. Fbrguson, M.B., Ch.M. 

The Australian Curculionidre comprising the subfamily Amyc- 
t&ridce constitute a natural and striking group of weevils, peculiar 
in thair structure and habits. The species are for the most part 
large, and are all wingless, with extremely short rostra, hard 
elytra, so hard as frequently to bend the pin in trying to pierce 
them, and antennae with a six-jointed funicle. 

They have been divided somewhat arbitrarily into the long- 
and short-scaped forms, both groups being found over the whole 
Continent, but more numerous respectively on the east and west 
sides. 

The long-scaped forms again constitute two natural groups, 
one comprising the genera Acantholophus and Cuhicorrhynchvtt', 
and the other the genera Paalidnra t Talaurinu,s, and Sclcrorrhinu*. 
The genus Amycterus seems in many respects intermediate 
between the two groups. The Psalidur» are peculiar in the 
structure of the sexual organs of the male, these insects possessing 
large, curved, anal forceps, projecting posteriorly; these are also 
present in Talaurinng, but arc hidden and rudimentary in that 
genus. 

All the Amycteridat are ground-dwellers, being found under 
. logs and atones, while one or two may be obtained from the roots 
of grass-trees. They are essentially dry-country insects, and seem 
capable of storing up the vegetable material on which they live, 
in their abdominal cavities for long periods. In regard to their 
life-history, we are no further advanced than in Sir William 
Macleay’s day, and nothing is known of the larval or pupal forma 
of these insects. 
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The genus Pwlidura is almost entirely restricted to the eastern 
-colonies, only one species, and that an aberrant one,— P perlata , 
from Gucla—being described from west of Victoria, though P. 
flavovaria may possibly be from South Australia. In Queens¬ 
land, New South Wales, and Victoria the genus is widespread, 
and rich in species, while Tasmania has one representative. 

On the whole*, the genus seems to prefer the higher mountain 
ranges and tablelands; and, though specimens are by no means 
uncommon on the plains, the species represented there are less 
numerous and more widely distributed. While many of the 
species are quite local in their distribution, others are spread Over 
wide areas of the country. 

IlUtory. —The first insect of the subfamily was described by 
Kirby in 1818, under the name of Gurculio mt rabUis. Kirby 
has given two figures of his species, but unfortunately while the 
figure of the insect seems to indicate a member of theP. imprexsa- 
group, that of the anal excavation shows it to be a member of the 
u gular-horngroup”; subsequent deseribers have all described it as 
having the gular horn, but Kirby himself does not mention it. 

• The genus Ptalidura appears to have been created by Fischer 
von Waldheim for the reception of Curculio mirabilis Kirby. 
Agassiz’ “Nomenclator” gives the following reference: Psalidura 
^Macl.) Fisch, v. W., Mem. 800 . imp. Mosc, vi. t 1823. On the 
other hand, Lacordaire and Sir W. Macleay quote W. 8 . Macleay 
as the author, (King’s Survey, Appendix, 1826). W. 8 . Macleay 
has given a very short note on the genus, which he spelt 
Phalidura . Unfortunately I have not been able to see Fischer’s 
paper, and cannot ascertain whether he actually described the 
genus. 

The genus AmyoUrus was created in 1826 by Schonherr; his 
paper also is not available in Sydney; but the name was long 
used for all species of Amycitridm except Acantholophus, Agassis’ 
“Nomenclator ” gives the reference as follows— *Amycleru8 
(Dal man) Schonh., Disp. M 6 fch. 1826, 

. If Fische* actually described Psalidura, Amycterus will have 
to be regarded as a synonym; for the present, Lacordaire may be 
56 
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followed in ascribing to Amgcterm those species of which A . 
SchSnherri may be taken as the type. 

From the time of Fischer and W, 8. Macleay, till that of 
tacordaire and Sir William Maoleay, all the descriptions of 
species were (with the exception of members of the genus Acan- 
tholofrfius) referred to Amycterus] these species have since been 
drafted into various genera, but a few have been placed in 
Masters* Catalogue under Fsalidura , and with these I now 
purpose to deal 

P. granosa Guerin (Voy. de Coquille, ii. (2), 1830),—I have 
carefully examined the description of this species, which Is said 
to come from Port Jackson, and am of opinion that it should 
most probably be relegated to Talaurinm and possibly as a 
synonym of T. Bucephalus Oliv. The following description fits 
the female of T. Bucephalus OUv., or one of its numerous varieties 
—“le dernier segment de labdomen present® au milieu une 
petite fossette au centre de laquetle il y a unpetit tubercule ovale,, 
lisse et luisant.” The dimensions given are—long. 17 mill, lat. 
7 mill 

Owing to the kindness of Mr. A. M. Lea, I have been permitted 
to examine the types of moat of Boisduval’s species, publish yd in 
IB35 (Voy. de i* Astrolabe, ii.), seven of which are in Masters 1 
Catalogue as Psalidurce, viz,;— P. earinaia , F, crenata, P. 
impressa, P. postica , P* reticulata, P. scabra, and P iuberculata. 
P* earinaia should be referred to Sclerorrhinm , P. scctbra to 
Talaurinue, while P. iuberculata is a synonym of Talaurinue 
verrucosus Gu6r. P. postica 1 cannot recognise, and have not 
seen the type, but am inclined to think that it is not referable to 
Fsalidura. 

P* reticulata w« described from a female, and will be referred 
to later on. ^ 

P* impressa and P. crenata are synonyms, and of the two 
names I regard P. impressa as preferable. 

J P. mirabunda Gyll, (Sebbnh., Gen. Cure. xL, p.471, l$M) waa 
unfortunately described from a female, but undoubtedly belong* 
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to Pmlidura , and probably to the P. tm/>r68«o*group, if indeed 
it does not prove to be that apeoies, 

Bohemann, in 1843 (Schbnli., Gen. Cura, vii.(l)) published 
descriptions of Amycteridw y five of which have been placed in 
Psalidura — P. d'Urvillei> P. l/epei, V. mira , P, Spencei, and P. 
squalid a. Of these, P . mira is a member of the horned-jaw 
group, and is most probably the species so considered by Macleay; 
its locality, however, is not Swan River, as recorded by Macleay, 
but Sydney, P . dUrvillti and P, squalida^ being founded on 
female specimens, cannot be recognised with certainty, except by 
examination of the types. P. Hopei should, I think, be referred 
to Sclerorrhinusy on account of the following passages in the 
description "linea frontali l&evi, usque ad apicem rostri con- 
tinuatasilaceo-margiuata; . . . ; rostrum . . . supra 

late sed pa rum profunde bicanal iculatura.” P. Spencei I cannot 
recognise, but I do not believe it to be assignable to Psalidura, 

In the Transactions of the Entomological Society of New South 
Wale#(Vol i, 1865, p 200), Sir William Macleay reviewed the 
genus, and added twenty new species—P abnormis> P. candata, 
P. Coxi t P. donyata, P. falciform is, P. forjioulata^ P, fomaia, P, 
Helyi, P. Howitti , P. Master si, P. miracula, P. mirifiea, P. 
Mitchdli % P. montana , P. rufolimata f P. squamigera y P. subcoBtaia y 
P Bubvittata, P. verrucosa, and P. IFtfocm. Of these names, P. 
Hdyi and P. Hotoitii are synonyms of P impress; P. mirifica 
I have placed as a variety of P, mira Boh.; while P. tufolineata, 
though in the present paper maintained as distinct, may come to 
he regarded as a variety of P. mirabilis; in some respects P. 
reticulata, which I have united with P. mirabilis, seems inter¬ 
mediate between the two species. 

P. decipiens Dohm, 1872.—I have seen no Pmlidura small 
enough to fit the description of this species; tentatively it might 
he placed near P Wikocct, 

Since the date mentioned, no new species of Pmlidura have 
been described, and although the name P. mannerheimi Schon., 
(Bohbnh., Want. Sec. p;65) appears in Masters* Catalogue, it is a 
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manuscript name only, I have had the species now described 
as P. Sloanei, referred to me under the above name. 

In 1904, Mr, A* M. Lea* transferred to Psalidura the follow¬ 
ing species referred by Macleay to Talanrinus :— T. peninillatm 
MacL, T, Riverinw Macl., T. exasperatu* Erich,, T. viorbiUcsus 
Macl.(nec Boisd,), and T . tomenlosus Boisd. Although these 
species have the anal forceps present, but hidden, in the male, 
yet these latter are rudimentary as they are in all Tal&urini; and 
in other respects, e.g., the length of the intermediate segments 
of the abdomen are at variance with Psalidura, and I have 
omitted further consideration of these species in the present 
paper. 

Thus in Masters’ Catalogue, the names of thirty-seven species 
of Psalidura appear; of this number I propose to eliminate the 
names of seven as not lielonging to the genus, of five as being 
synonyms, and of one as a manuscript name only. Of the 
remaining twenty-four, four are unknown to me, three of them 
having been described from female specimens. To this number 
I have added twenty-two new species, making a total of forty- 
six species. The types of all the new species, with the exception 
of P. metcmternalis, are in my own Collection. 

In conclusion, I should like to thank the many entomologists 
who have so kindly helped mein my work, and especially Messrs. 
Sloane, Lea, Carter, Masters, Rainbow, Illidge, French, and 
Taylor. To Mr. T. G. Sloane, for his initial incentive to the task 
in the gift of his own fine collection of Amyateridce, and under 
whose guidance the work was begun, I shall ever be deeply 
grateful. To Messrs. Masters and Rainbow I am indebted for 
the opportunities afforded me of examining Macleay’s types in 
the Macleay and Australian Museum collections. Mr. A. M. 
Lea, by permitting me to examine the majority of, Boisduv&l’s 
types, has enabled me to make my work far more complete in 
that direction than I had hoped. To Mr. H. J. Garter my thanks 
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are due for the manner in which he has encouraged me through 
many difficulties towards the final completion of my task. 

Pbaliduba Fischer. 

Fischer v. W, Mem. Soc. imp. Most*, vi., 1823; W. 8 . Macleay, 
King’s Survey, ii., Appendix, 182G; Lacordaire, Gen. Col. vi.1863; 
W, Macleay, Trans. Ent. Soo, N. S. Wales, i., 18G5. 

Form elongate-ovate, convex. Clothing variable; setigerous. 
Head convex, separated from rostrum by a transverse sulcus. 
Rostrum short, thick, external ridges subparallel, internal ridges 
convergent posteriorly, base bisulcate, median area depressed 
anteriorly. Scape long, first joint of funicle longer than second. 
Prothorax granulate; apical lobe varying in degree of production, 
ocular lobes feeble. Elytra strongly declivous, apex subtruncale, 
broadly flanged and mucronate; disc striate, interstices granulate 
or eostiforrn. Undersurface feebly concave. Third and fourth 
abdominal segments short, together less than second; fifth deeply 
excavate, abdominal fascicles almost invariably present. Anal 
forceps fully developed. 

5 . Form more elliptical; mandibles always simple; elytra more 
evenly rounded, apex more gradually produced, not flanged, and 
not mucronate; undersurface gently convex, intermediate seg¬ 
ments larger than in male, fifth segment not excavated. 

Fischer’s description of the genus 1 have not seen. W, S. 
Macleay gives the following note :—** Obs, The characters of this 
most singular genus Phnlidnra are chiefly to be found in the 
broken clavate antemue, short thick rostrum, connate elytra, ami 
singular anal forceps of the male.” Lacorduiro and Sir \V. 
Macleay both give generic descriptions, and I have followed the 
latter in limiting the genus to those species with the forceps 
fully developed. 

To the above generic description I would add the following 
notes on the anatomy of the sexual and anal organs of the male; 
of the parts revealed im dissection (though of generic importance) 
I have made no use in specific descriptions, tayoud the shape of 
the penis. The anal excavation is a deep semicircular depression. 
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forming in its deepest portion a well defined pit* the preanal 
fossa; the posterior edge is sinuous, and is produced back 
between the blades of the forceps, The fascicles vary in size and 
exact position, but are situated on or near the edge of the excava¬ 
tion. The forceps consist of two blades projecting posteriorly; 
they are concave on their inner faces, from which spring the 
blade-like laminae; these latter and the forceps vary greatly in 
size. On dissection the inner ends of the forceps are seen to lie 
in a groove on either side of a projection corresponding to the 
preanal fossa; to this is attached a median, vertical, chitinous 
plate, the ends of the forceps being united to this by muscles; 
also to this plate there is attached a slender curved rod situated 
asymmetrically on the right side. The penis is hard and 
chitinous, and varies in the shape of its free extremity. The 
last two dorsal segments in the male are hard and chitinous; the 
apical tergite is the longer, is narrowed at the apex, and is 
overlapped by the broader subapical segment. In the female (as 
in all Amycteridke) only the last dorsal segment is chitinous. 

In the measurements the lengths have been taken from the 
apex of the rostrum to the apices of the elytra, but, owing to the 
great convexity of these insects, the total length so taken js 
often les£f than the combined lengths of head, prothorax, and 
elytra. The position in which the head has been set also 
influences the measurement; while many species present consider¬ 
able variation in size. 


Tabte qf the Specie*. 


Group. 

1 . 1(12). $ with a strong gular horn, 

2 (9). Elytral interstices seriate, granulate, none of the interstioea 

* cogtifonn. 

3 (8), Prothorax closely set with small, round granules. 

4 (5). Elytral sculpture irregular, excepting third and fifth interstices, 

fourth interstice not continued to base. 7\ mirabilis Kirby, 
$ (4). Elytral soulpture regular, all interstices reaching base, 

6 (7)< Size moderate, prothoracic granules finer than in /’, mirabiU*. 

P. rufolineata Madeay, 

7 (6), Size large, prothoracic granules not finer than in P. mirabili*. 


P* Cozi MacL 
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£ (9). Prothorax more sparingly set with larger granules, elytral 
eoulpture rougher and more coarsely granulate, 

P. verrucosa Mocl. 

9 (2). Elytral interstices oostiform. 

10(11). Second interstice only presont in aplo&l half, fourth and sixth 
interstices wanting. s P. cancdlala, n.sp. 

11(10). Second, third, fifth, and seventh interstices fully costate, fourth 
and sixth granulate. P. cotiipmnU, n.sp. 

12 (l), $ without gular horn. 

li. 19(26). <? with external angles o! mandibles each produced into a 
stout horn. 

14(25). Interstices costate, 

15(18). Abdominal fascicles of (? very close together. 

16(17). Anal forceps large, the inner faces looking forwards as well as 
inwards. P. miracuhi Macl. 

17(16). Anal forceps smaller, the inner surfaces directly facing. 

P, approximate n.sp. 

18(15). Abdominal fascicles separated from one another. 

19(20). Pronotum not abraded, granules distinct, fascicles small. 


20(19). Pronotum abraded, subhevigate. 

21(24). Elytra widely dilated, fully costate, regularly and deeply 
foveate, colour shining. 

22(23). Fascicles large, widely separated. P . Cartcri, n.sp. 

28(22). Fascicles small, much closer together. P. amplipenm\ n.sp. 
24(21). Elytra more shallowly foveate, opaque. P. subheviyata , n.sp. 
25(14). Interstices granulate, prothorax dilated, finely granulate. 


lr s . u . , ^ P. 9ubcostaf.a Mocl. 

26(13). Mandibles unarmed in ^. 

lii. 27(30). Each elytron with four interstices on disc (including sutural), 
interstices oostiform. 

28(29). Sue large, anal forceps meeting at apex. /», amplkoltu, n.sp. 
29(28); Sire small, anal forceps not so meeting. P. mkipmni*, n.fcp. 
30(27). Booh elytron with seven interstices on disc, interstices for the 
moat part granulate. 


31(78). Anal forceps of varying length, but not hidden, 'and meeting at 
apex. 

32(88). £ with inner laminae of forceps not touching nor overlapping. 
33(64). Prothorax more o» less produced in a median apical lobe. 
34(41). Motastermtm with a deep median emargination when viewed 
■ from in front, a protuberance on each side of emargination 
behind middle cox *. 

35(36). Blades of anal forceps long, stout, tapering from base to apex. 

i\ clonQixta Macl. 
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36(85). Blades of anal forceps short, strongly arcuate, very thick at 
base. 

37(38). Size moderate, sculpture fine and regular. 

P. sqnamigtra Mad. 


38(37). Size much smaller. 

39(40). Clothing black. P. montana Mad. 

40(39) Clothing maculate, prothorax trivittate. P. xubAttata Mad. 
41(34), Metasternum without protuberance on each side of middle line 
behind middle coxa;. 

42(59). $ with anal forceps long, projecting greatly beyond elytra, 
v. 43(56). Lamirue on forceps small, linear, obscured from in front by a 
fringe of scales. 

44(45), Elytral interstices cost&te, sculpture reticulate. 

P. Master A Mad. 


45(44). 

46(51). 

47(50). 

48(49). 

49(48). 

50(47). 

51(46). 

52(53), 

53(52). 

54(55). 

55(54). 

vi. 56(43). 
57(58). 
58(57), 

vii. 59(42). 
60(63). 
61(62). 

62 ( 61 ). 

63(60). 

▼ill. 64(33), 


Elytral interstices finely granulate. 

Abdominal fascicles situated well within anal excavation. 
Forceps widely arcuate, 

Elytral sculpture fine, six© moderate. P. forficnlata Mad. 
Elytral sculpture rougher, granules large and strong; size 
larger. P. Mitckelli Maol. 

Forceps stouter, more wedge-shaped. P. cuneicaudata, n.sp. 
Abdominal fascicles more or less far apart, situated on edge of 
excavation. 

Elytral sculpture regularly reticulate. P, fovsata Mad. 

Elytral sculpture striate, not reticulate. 

Form robust, interstices prominent, set© yellow. 

P. Jlaxmtto*a, n.sp. 

Form not so robust, more finely granulate, set m dark brown. 

P. Fretichi, n.sp. 

Lamtate small, not linear, situated at extreme base of forceps. 
Size moderate, penis pointed. P, caudata Mad. 

Size for the most part larger, penis obtuse, notched, 

P. gran<lvi y n.sp. 

$ with anal forceps short, not projecting far beyond elytra. 
Elytral interstices all finely and distinctly granulate. 

Bristles on posterior border of anal excavation continued across- 
middle line; supernumerary tufts yellow. P. Wilcoxi Mad. 
Bristles not continued aoross middle, supernumerary tufts black. 

P, variolosa, n.sp. 

Fourth and sixth Interstices alone granulate, the others oostate. 

P, brevtyormis, n.sp. 

Prdthorax truncate in middle line at apex, no apical lobe. 

P. wtasttrmlisy n.ep_ 
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ix. 65(32). with inner lamina? of foreepg greatly developed, and meeting 
at apex or overlapping. 

66(67). Abdominal fascicles four in number. P.falcifowni* Macl. 

67(66). Abdominal fascicles two in number. 

66(69). Fascicles widely separated. P, koHciu6koana f n.sp. 

69(66). Fascicles only moderately far apart. 

70(75). Forceps greatly thinned beyond insertion of lamina?. 

71(72). Lamina meeting at apex, not overlapping. P. imprensa Boisd. 

72(71). Lamina? overlapping. 

73(74), Seta? yellowish-red in colour. Pjlavoearia, n.sp. 

74(73). Set» black. P . Sloantu n.sp. 

75(70). Forceps very short and obtuse beyond insertion of lamina. 

76(77). Fonn robust, lamina* overlapping. P. rultreUa, n.sp. 

77(76). Form tubparallel, laminae meeting at apex, not overlapping. 

P. monticola* n.sp. 

x. 7S(31). Anal forceps extremely short, not meeting at apices, which 
alone are visible; anal excavation shallow. 

79(62). Abdominal fascicles present, small and situated far apart. 

60(61). Elytral interstices granulate for the most part in double series. 

P. abnormin Mad. 

81(82). Elytral interstices granulate for the most part in single series. 

P. a99imili» % n.sp. 

82(79). Abdominal fascicles absent. P . ptrlata , n.sp. 

Notes on Table of the Species. —The Roman numerals represent 
what, in my opinion, may be regarded as distinct groups of 
epeoies. 

Group v.—The inclusion of P. Master si in this group is some* 
what arbitrary; the costa to elytra, peculiarly shaped forceps, and 
the absence of the interfortioular process might be sufficient to 
•entitle it to a group of its own. 

P. JUivomtom also differs from the typical members of the group 
in the absence of the interforfioular process. 

The other members are all extremely closely allied. 

Group viii,— P. metatternalis occupies an anomalous position; 
probably further research will show it to be one of a definite 
group, allied in some respects to the P . forficnlaUt-gtmp* 

PsALJDURA MIRABILI8 Kirby. 

Kirby, Trans. Linn. SoC. xii. 1818, p,469, t.23, f^a-c; Fischer, 
H6tn, Soc. imp, Mosc. vi* 1823, p.265, f,lf; Boisduval, Voy. 
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Astrolabe, iii, 1835, p.381; Gyllenhal, 8chonh.,Gen. Cure, ii, p.470;. 
Macleay, Trans. Ent. Soc. N. 8. Wales, i. 1865, p.202; \P. reticu¬ 
lata Boisd., Voy. Astrolabe, ii, 1835, p 384. 

<J. Size moderate. Colour black, elytral granules dark red;, 
sparingly clothed with minute greyish scales; fascicles ted; 
nigro-setose. Head large, convex, hidden by prothorax; rostrum 
short, thick, rather feebly excavate, ridges fattened, basal sulci 
well marked; mandibles simple; mentum with a strong triangular 
gular horn. Prothorax(6 x 6 mm.) widest in front of middle,, 
apex strongly produced, collar-constriction faint, median line 
obsolete, moderately finely granulate, granules rather larger 
towards sides, setigerous. Elytra (14 x 8 mm.) widest behind 
middle, rounded on sides; base feebly arcuate, shoulders moder¬ 
ately prominent; apex abruptly rounded, flanged and tnumonate; 
disc irregularly striate, the stria? crossed by numerous transverse 
ruga?, interstices rather finely granulate in single series, sutural 
represented by a row of minute granules not thickened at base; 
second, fourth, and sixth finely granulate, the fourth and sixth 
rather irregularly so and barely reaching to base or apex; third, 
fifth, and seventh interstices more prominent, the granules 
slightly larger and extending from base to apex. Metasternuqj 
feebly concave in centre. Anal excavation deep, not quite 
reaching to anterior margin of the segment, preanal fossa deep, 
posterior edge sinuous; fascicles widely separated, situated within 
the excavation. Forceps rather small, transversely widened at 
base, setigero-punefcate, lamina? short, apex projecting back. 
Dimensions: 20 x 8; J, 21 x 9 mm, These are dimensions of 

a small pair. 

I lab ,—.New South Wales, Sydney, Hyde. Most of the sped-, 
mens under review without locality, beyond New South Wales. 

In ascribing the name P. mimbili« to the above species, I have 
followed the earlier authorities, but I am not convinced of the 
correctness of the identification. Kirby makes no mention of 
the gular horn, which he could scarcely have overlooked; and he 
describes the laminae very fully, but makes no mention of the 
forceps, “ Ex fund# cavitatis la min® dute, iatie, compress®, obcu^ 
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neat®, apio© rotundatee, lasvissimae, glaberrim®, nitidae, emergunt.” 
The figure of the anal excavation allows the presence of forceps 
and lamina* (both labelled as lamina*), and these structures are of 
the type met with in the species with a gular horn. The figure 
of the species is more like that of a member of the PAmpretm- 
group. In the event of such proving to be the case, it would be 
necessary to name this present species P. reticulata Boisd,, but 
until the type can be examined it may be better not to do so. 

Psauduka HUPOLtNKATA W. Macleay, he, cit M p.203. 

g. Size moderate, of an oblong elongate form, convex. Black, 
©lytral granules red; very sparingly clothed with minute grey 
Hcales. Head and rostrum as in P . mirahiliti , gular horn present. 
Frothorax(7 x 7 mm ), rounded on sides, widest in front of middle?, 
apex strongly produced; disc feebly depressed, finely granulate, 
the granules finer and closer together than in P, ruirabUix , larger 
at sides and along collar-constriction. Elytra( 15x9 mm.), feebly 
rounded on sides, base feebly arcuate, shoulders thickened but 
not tuberculiforin; regularly foveo-striate, fovea* moderately 
distinct, smaller and closer together, and separated by less con¬ 
spicuous ruga* than in P, Cart; interstices regular, the third, fifth, 
and seventh more conspicuous and rather more coarsely granulate, 
fceuding in places to be duplicated; the others finely granulate, 
all the interstices reaching to the base, the fourth becoming 
obsolete posteriorly. Anal excavation deep, the preanal fossa 
deeply sunken, fascicles widely separated. Forceps strong, 
•lightly longer than in P. miraintds, transverse at base, the 
lamina* not quite meeting, their apices projecting backwards. 
Dimensions : { J, 22 x 9; 9 , 20 x 9 mm. 

i/^.—New South Wales; Newcastle district, Hunter Hirer 
(Macleay Museum). 

Very close to P, Ooxi and P. mimbilis, of either of which it 
might perhaps be regarded as an extreme variety. Tlie chief 
points of difference from P . Co,ci are its smaller sis©, and its finer 
prothoracio granulation and elytra! sculpture, „ These differences, 
however, though evident between typical specimens, are less 
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obvious between the different varieties of the two species. From 
P. mirabilis, it differs in its more regular elytra! sculpture, and 
and slightly longer forceps. 

Pbalidura Coxi Macleay, loc . ciL, p.204. 

Form large, robust, convex. Black, elytrai granules black 
or dull red; sparingly clothed with greyish Beales; nigro-setose. 
Head large, convex, overlapped by prolliorax, rostral grooves as 
in P, mirabilut; mandibles simple; gular horn present. Pro- 
thorax^ x 8 mm.) large, evenly rounded on sides, apex strongly 
produced, collar-constriction faint; feebly depressed on disc, 
granules rather coarser than in P . ndrabilis and somewhat 
flattened. Elytra(17 x 11mm.) robust, rather feebly rounded on 
sides, shoulders not prominent; disc regularly foveo-striate, foveae 
small, separated by well defined transverse rugae; interstices 
prominent, regular, all reaching to base, the fourth not quite 
reaching apex; the third, fifth, and seventh more prominent, and 
slightly more coarsely granulate. Anal excavation barely reach¬ 
ing anterior margin, fossa very deep; fascicles widely separated, 
situated within the excavation. Forceps somewhat larger than 
in P. mirabilis , transversely widened at base; lamina moderately 
long, almost touching; apex projecting backwards. Dimensions : 
<?, 25 x 11; 2, 25x11 mm. 

Hal >.—Mudgee, Ooonabarabran (Macleay Museum); Wollon* 
dilly River(Rainbow). 

Yah. A.—Differs in being smaller^, 22 x 9 mm.), but has the 
same robust form and the regular elytrai sculpture; the trans¬ 
verse rugae are, however, smaller and not so prominent as in 
typical specimens. 

Hab. —Tam wor th( Musson). 

Vab. B.—Slightly smaller than the type (<J, 24 x 9-5 mm.), and 
of a somewhat flatter form; the elytrai granules of a light red, 
tending on the third and fifth interstices to be duplicated. 
Transverse rugae low. 

Hab .—Blue Mountains, Wolgan Valley(H. J. Carter), 



BY Kl)STACK W. FERGUSON. 


537 


The three foregoing species, P. mirabilis , P , nifolineata, and 
/\ Coxi, form a triad of species so closely allied that, while it is 
possible to point to outstanding types of each, yet intermediate 
specimens run each other so close that it is well nigh impossible 
to clearly define the limits of each. 

P. tnirabilis Kirby, has thd elytral sculpture more irregular 
and confused, the granules on the, intermediate interstices 
-detached from one another, and, as a rule, not continued to the 
base or apex, 

P. rufolineata Macleay, has the elytral sculpture finer than in 
P. Coxi, and more regular than in P. mirabilu. The protho- 
racic granulation also affords a point of distinction; in P. rufo- 
lineata it is rather finer and closer than in P. tnirabilis. The 
forceps are slightly stronger than in P. mirabilu. 

P. Coxi Macleay.—Typical examples of this species are much 
forger than those of the other two species, and have the elytral 
sculpture more regular, the transverse rugae being much larger, 
and more prominent; the prothoracic granules are, as a rule, 
larger than in the other species, but the last feature varies in 
different specimens, especially in the female. The forceps are 
larger and stronger than in P. mirabilu. 

P. reticulata Boisd.—The type is a female, but undoubtedly 
^belongs to this group; unfortunately it is not absolutely possible 
to refer it either to P. tnirabilis or to P. rufolineata ; it has the 
prothoracic granulation fine, as in P. rufolineata , but the elytral 
sculpture is exactly as in female specimens of P . tnirabilis, the 
granules being separate and nowhere duplicated. 

While I think it well, for convenienoe, to retain both P. rufo- 
Uneata and P. Coxi as species distinct from P. mirabilu ; it is 
highly possible that they should be considered as varieties only. 

P . reticulata Boisd., I place as a synonym of P. tnirabilis, 
with only a slight degree of hesitation. 

The other members of thb w gular-horn-group n can be dis¬ 
tinguished without trouble, P, verrucosa by its extremely coarse 
prothoracic and elytral granulation, and P. cancellata by its 
peculiar oostate elytra. There are, however, several other species 
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having more or less fully costate elytra, and some of these ar» 
closely allied, one of them being described in the present paper 
as P . coBtipennis. 

Psaliduba verrucosa Macleay, toe . cii^ p.203. 

Large, robust, convex. Head completely overhung by 
prothorax; rostrum short, thick, basal grooves deep; mandibles 
simple, a short gular horn present. Prothorax (8J x mm.) 
angularly dilate on sides, median lobe strongly produced, coarsely 
granulate, the granules being few in number, large, rounded, and 
discrete. Elytra(13 x 11 mm.) evenly rounded on sides, the apex 
feebly mucrouate, humeral angles marked but not prominent, 
disc longitudinally striate, not definitely foveate, intersticea 
coarsely granulate, granules elongate, feebly flattened, much finer 
on the sutural interstice, on all the interstices continuous from 
base to apex; fifth ventral segment widely and deeply excavate,, 
extending to the anterior margin; fossa deep, slightly transverse; 
fascicles small, situated far apart(4 mm.) within the excavation. 
Forceps strong, transverse at base, laminee moderately large, 
apices almost meeting and projecting angularly backwards. 
Dimensions : 27 x 11 mm. 

llab .—Australia(Macleay Museum); New South Wales,U rail a, 
ArmidaIe(W. W. Froggatt), Waloha(E. W. Ferguson). Type im 
Macleay Museum. 

The coarsely granulate prothorax and .elytra will distinguish* 
this species from the other members of the armed-throat group* 
or indeed from any of the genus. The specimens from New- 
England differ from Macleay’s type in being slightly smaller, and 
in not having all the elytral intorstices evenly granulate, 
the granules on the second and sixth being wanting at the bale, 
and on the fourth only present on the middle; in my opinion 
they represent only a variety. 

P8AL1DURA CANCELS AT A, n.Sp. 

Of an ovoid, elliptical form, convex. Head armed with* 
gular horn; prothorax strongly produced in front and coarsely 
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granulate. Elytra foveo-reticulate, interstices costate, fourth 
and sixth obsolete, eubsutural wanting in anterior half; fascicles 
widely separated; forceps transverse. Black, subnitid, sparingly 
clothed in elytral fovese with minute cinereous scales. Setae 
black, abdominal fascicles dark brown. 

Head large, convex, almost completely hidden by prothorax. 
Rostrum short, thick, separated from head by a transverse sulcus. 
External ridges parallel, separated from internal ridges by an 
oblique groove posteriorly. Internal ridges low, separated by 
median notch. Emargiuation moderate. Mandibles rounded, 
inner glabrous portion projecting slightly beyond outer, which is 
opaque and clothed with long black setae. Strong gular horn 
projecting back from men turn, tongue-shaped as viewed from in 
front, triangular from the side. Frothorax longer than wide 
(8x7 min.), broadest in front of middle, rounded to base and 
apex; median lobe strongly produced, overhanging head; disc 
somewhat flattened, with a feeble collar-constriction anteriorly 
and an ill-defined median impression. Coarsely granulate, 
granules round, feebly flattened, each bearing a minute black 
seta. Elytra oblong, convex, strongly declivous(l&*5 x 9 mm.). 
Sides evenly widened from base to behind middle; apex abruptly 
rounded, mucronate; base slightly arcuate, thickened at shoulders, 
but not tuberculiform. Strise three in number, very broad, 
equal (excepting the apical portion of the first, which is sub¬ 
divided into two) to the width of two ordinary stria?, transversely 
foveate, the ridges between the fovese transverse, wavy, and each 
bearing two minute setae. Interstices costate, narrow, pro¬ 
minent, first only present in anterior half, thence turning out' 
wards to form the second or subsutural costa, which is only 
present in posterior half; third, fifth, and seventh present in 
entirety, fourth and sixth completely wanting. Rides transr 
versely rugose, with median longitudinal ridge. Metasternum 
shallowly concave. Fifth ventral segment strongly exca%*ate, the 
excavation reaching to anterior margin, preanal fossa deep, 
transverse, marked off in front by an overhanging ridge at the 
ends of which the widely distant^ 4 mm.) fascicles are inserted, 
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posterior edge sinuous, clothed laterally with a fringe of short 
black hair. Forceps strong, moderately long, widened trans-^ 
versely at base, setigero-granulate, ] ami me moderately large, 
almost touching the posterior end projecting backwards. Legt 
long, tibia? lightly sinuate, clothed with black seta;, stronger and 
thicker on the under surface. 

J. Of a shorter and more oval form than Head without 
gular horn; prothorax(7 x 7 mm.) not so strongly produced, and 
without the impressions on the disc, coarsely and rather sparsely 
granulate. Elytra(15 x 10 mm.) more rounded on sides, and Apex 
more produced than in Sculpture as in except that the 
fovese are not so well marked, nor so regular. Undersurface 
convex, third and fourth ventral segments longer, fifth without 
excavation Dimensions : 23 x 9; J, 22 x10 ram. 

Hah .—New South Wales : Inverell, Glen Itmes (H. J. Carter) 
—S. Queensland. 

PsALlDURA COSTIPKNNIS, n.ap. 

Elongate-ovate, convex. Gular horn present; prothorax 
overlapping head, finely granulate; elytral interstices costate, 
fourth and sixth interruptedly granulate. Black, subnitid; 
feebly clothed with minute muddy scales, especially in the elytral 
striae; setae brown; tibiie densely clothed with strong dark* 
coloured setae. 

Head convex, hidden by prothorax. Rostrum short, dilated 
on sides, ridges rather flat, sulci deep, median notch present, 
central area depressed in front; head and rostrum setigero-punc- 
tate. Mandibles simple; throat armed with a tongue-shaped, 
coarsely punctate horn projecting back from the mentum. Pro- 
thorax^ 5 x 7 mm.) moderately dilate on sides, and strongly pro¬ 
duced in front in a median lobe, base truncate; collar-constriction 
faint, no median line present; disc closely and finely granulate, 
especially towards centre, the granules setigerous, and with 
rather a rubbed appearance. Elytra(16 x 10 mm.) strongly 
rounded on sides, widest beyond middle; apex mucronate, fully 
flanged; base truncate, humeral angles not marked. Disc convex, 
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foveo-striate, fove® deep and regular, slightly transverse; inter¬ 
stices costiform, find only costate at extreme base; second, third,, 
fifth, and seventh prominent, costate, somewhat crenulate; fourth 
and sixth interruptedly granulate, the granules rather fine and 
ia single series, traceable throughout except on declivity. Sides 
regularly foveoatriate. M etas tern u in feebly concave. Fifth 
ventral segment widely and deeply excavate, extending back to 
the anterior margin; preanal fossa deep; fascicles large, situated 
far apart(3 5 mm,), within the excavation. Forceps moderately 
long, feebly arcuate, not markedly transverse at base; lamin® 
rather large, directed inwards and just meeting at apex, project¬ 
ing backwards. Dimensions : 23 x 10 min. 

Hah .—Queensland : Brisbane(R. Illidge). 

Most nearly allied to P. eanceUata, but abundantly distinct in 
having all the elytral interstices present in their entirety, and in¬ 
having the second interstice fully costate. From all other 
described species of this group, the costate elytra will distinguish 
it. The prothoracic granulation is finer than in any other of the 
l\-mirab ilia- g rou p. 

Psauouba MIBACULA Macleay, he, ext., P-2Q5. 

A thoroughly distinct species, most closely related to P . 
approximate. Head and rostrum very large, mandibular horns 
strong and divergent. Protborax (6*5 x 7 5 mm.) without median* 
lobe, closely, somewhat obsoletely, granulate, median impression 
rather faint. Elyfcra(16 x 10 nun.) ovoid, shoulders not produced, 
apex strongly fianged and muoronate; striate, shallowly foveate, 
interstices costate, sutural prominent at base, outturnod to join 
third; third and fifth prominent and reaching to base; second 
not reaching base; fourth not prominent, not extending beyond 
declivity; sixth and seventh not so prominent Ventral excava¬ 
tion deep in <J, reaching anterior margin of fifth segment; pre¬ 
anal fossa transverse, a prominent intermediate ridge running 
from posterior border to end in front of fossa, but not continuous 
across middle line; fascicles small, very close together, situated 
within excavation, Forceps long, curved, inner surfaces looking 
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forwards aa well as inwards; lamiuBQ rather short. Dimensions: 
23 x 10; $>, 23 x 10 mm. 

A widespread (New South Wales) species ranging from Mudgee, 
on the south, to Tentertield, on the north; also a very common 
species on the Blue Mountains, and sent to me from Brisbane by 
Mr. R. Iliidge. Type in the Australian Museum. 

The strongly curved horns, and closely set abdominal fascicles 
separate this species from all others of its group, except jp. 
approximata ; from which, however, the larger, differently set 
forceps distinguish it. 

PsAUDURA ArPBOXIMATA, !). 8 p. 

g. Oblong, elongated, convex. Mandibles armed, prothorax 
finely granulate, elytra reticulo-sfcriate, interstices costate, 
abdominal fascicles closely approximated, forceps moderately 
long. Black, opaque, elytral fove® sparsely oinereo-squamulose; 
seta* black, fascicles dark red. 

s Head rather feebly convex, sparsely setigero punctate. Rostrum 
short, thick, excavate, external ridges prominent, subparallel, 
basal impressions strongly marked, median area well defined, 
sloping anteriorly, emargination moderate; men turn without 
gular horn. Maudibles large, external angles strongly produced 
into two curved divergent horns, inner glabrous portion narrow, 
outer portion opaque, furnished with long black set®, not 
extending on to the horns. Prothorax moderately dilated on 
sides(6 x 7 mm.); sides evenly rounded, widest about middle, base 
truncate, apex lightly sinuate, not produced in middle, collar- 
constriction somewhat feebly marked near the sides; disc rather 
flattened, with an ill-defined median depression, mesial line only 
traceable posteriorly; finely granulate, granules round, discrete, 
rather closer together near the centre, unisetigerous. Elytra 
(15 x 9 nun.) elongate, not greatly wider than prothorax, convex, 
strongly declivous posteriorly, sides lightly widened from base to> 
behind middle, thence subparallel to apex, apex with moderately 
large flange, mucronate; base truncate, shoulders marked but 
not produced: striate* striee regularly foveo-reticuiate; interstices 
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oostiforro, third and fifth more prominent than the rest, first 
«jutturned at base to join third, obsolete posteriorly; second, 
fourth, and sixth tending to lose their costiform character and 
become granulate; fourth ending a little beyond middle. Sides 
transversely rugate in two ro^s separated by subcoat&te inter¬ 
stice. Metasternum shallowly impressed in middle. Fifth 
ventral segment deeply excavate, excavation steep, not reaching 
anterior edge; intermediate ridges prominent, ending abruptly in 
front of the deeply sunken preanal fossa; fascicles very small and 
olose together, situated within the excavation at the ends of the 
intermediate ridges. Forceps moderate in length, not so long as 
in P, miracula t outer faces rounded, inner sides concave, directly 
facing one another, with no inclination forwards as in P, wira- 
cula; lamince moderately large, rounded, fringed at base with 
dark hair. Legs long, rather thin, densely clothed with black 
seta. Dimensions : 23 x 9 mm. 

Hob .—Yictoria(l). 

I have received from Mr. A. M. Lea a single specimen of this 
apecies bearing a label Victoria(l), F. H. du B." Among the 
epecies with armed mandibles, it is most closely allied to P, 
miraeula Macleay,but differs in the prothoraoic granules, distinct 
without any tendency to become obsolete, the eJyfcral sculpture 
more regularly foveate, and the anal forceps shorter and with 
•their inner faces directly facing; the legs, notably the posterior 
tibia, thinner and lighter. The abdominal fascicles are rather 
emaller and more closely set in /*. approximate. From the other 
members of the group, the position of the fascicles will separate 
it 

PfiAMDtJRA mira Bohemann. 

Bohemann, Schdnh., (Jen. Cure. vii. (1), p.5l; P . paradoxa 
Sturm, Cat. 1843, p.350, t.5, f,3,ad; var. P, mirifica Macleay, 
Trans. Ent. Soo. FT. S, Wales, ii., p,204. 

Mandibular horns rather short, not so widely divergent as 
in P. miracula Macleay. Profchorax(5 x 6 mm.) rather feebly 
rounded, much narrower than elytra, and not produced in front, 
median line and collar-constriction present; granules fine, 
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rounded, not abraded, Elytra elongate(14 x 9 min.), shoulders 
not produced, striro regularly foveafce, interstices cosfciforin, first 
only marked at base; third and fifth prominent, reaching to bane; 
second prominent, not reaching base; fourth, sixth, and seventh 
not so well defined; ventral excavation reaching anterior margin 
of the apical segment; preanal fossa deep, transverse; fascicles 
small, situated within the excavation, and moderately close 
together(l mm,). Forceps moderately long, feebly curved, laminae 
short. Dimensions : 20 x 9 mm. 

In ascribing the name P. rnira Bohem , to the above species, 
I have followed Sir William Macleay; Bohemann’s description 
would, however, apply to most species of this group. 

P. mirijica Macleay, is, in my opinion, a slight variety of. P. 
mira Bohem.; it is slightly larger(22 x 9 mm,), and has a more 
subparallel form, the prothorax rather more sparingly granulate, 
the elytra more parallel-sided, the strieo broader and more deeply 
foveate, and the interstices not so prominent; the anal excava¬ 
tion is as in typical specimens, but the fascicles are slightly 
differently set, and the forceps thicker, and more feebly curved- 
than in P . mira. 

This species is not from Swan River, as recorded by Macleay, 
but is from the neighbourhood of Sydney, N.S.W. I have P , 
mirijica Macleay, from Conjola, N.S.W, 

I have not seen the description of P. paradoxa , and know it 
only from the reference in Masters’ Catalogue, 

Psaudoha Cabteri, n.sp. 

Of an elliptical-ovate, widely dilated form, convex. Man¬ 
dibles armed; prothorax granulate, abraded on disc; elytra 
striate, foveo-reticulate, interstices costate; fascicles large, widely 
separated, forceps moderately long. Black, shining; sparingly 
clothed with minute cinereous scales in the elytral foveie; abdo¬ 
minal fascicles reddish-brown, set» black. 

Head large, not overhung by prothorax, lightly convex,, 
sparingly punctate. Rostrum short, thick, ridges prominent, 
setigeropunctate, lateral basal sulci deep, median notch present* 
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median area depressed, emargination moderately deep. Man¬ 
dibles strong, external angles each produced into a short horn, 
home subparaliel, outer opaque portion of mandibles densely 
clothed with long black set®. Prothorax(6S x 7*5 mm.) slightly 
transverse, sides rounded, widest a little in front of middle, 
apical median lobe hardly produced, coUar-oonsfcriotion well 
marked, base truncate; disc feebly convex with a rounded some¬ 
what irregular central depression, median Hoe traceable in its 
entirety; granulate, granules fine, distinct only at aides behind 
and in front, elsewhere on disc the granules are completely 
abraded, leaving a smooth tessellated surface. Rlytra(17'S x 
10 5 mm.) oblong-ovate, convex, strongly declivous, much wider 
than pro thorax; aides greatly widened from base to beyond 
middle, thence subparaliel to apex which ia abruptly rounded, 
with a wide corrugated flange, and roucronate, base truncate, 
humeral angles not produced; disc foveo-striate, foveas deep, 
teguhur, separated by transverse setigerous ridges, interstices 
prominent, forming seven distinct coat®, first thickened at base 
-and outturoed to join the third, less prominent posteriorly, 
second, third, and fifth most prominent, fourth ending in front 
Of declivity, sixth and seventh not so prominent; ooetie with only 
a few scattered eetigerens punctures; sides rugately corrugate, 
with an ill-defined central ridge. Metasternum widely and 
-somewhat shallowly concave. Fifth ventral segment deeply 
excavate, excavation extending to anterior margin, preanal fossa 
deep, separated from rest of excavation by a well marked inter¬ 
mediate ridge continuous across middle line; posterior edge 
fringed at tides with black hair; abdominal fascicles broad, 
wfcliiy sepam*ed{3mm.), situated within excavation. Forceps 
uteeag, moderately long; gently curved inwards; lamuueMtuated 
near bebe, rounded, not (fleeting, fringed with short blade hair 
akmgcuter aid* of attachment to forceps. Lags moderately 
long; Mbto clothed with bleak eetm, stouter along dm under 

* 9^0f<%.piitd»-Upafller l urns# rotundate-ovefform. Mandibles 
eeuaded ogdoe, and With *bort>«eek set®, 

ffl 
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Head flattened in front; external rostral ridges continued back 
to forehead, basal rostral grooves well marked between external 
ridges, emargination moderately deep. Eyes large, oval.* Man¬ 
dibular horns short, subparallel. Prothorax slightly wider than 
long(6 x 6*5 mm.), widest in front of middle, anterioi margin 
sinuous, no definite median lobe, collar-constriction feeble; 
median line traceable throughout, widened in middle to form a 
shallow depression; granulate, granules line, abraded on disc, 
distinct on sides, behind, and in front. Elytra elongate, much 
wider than prothorax(l5 x 9*5 mm.), gradually widened to behind 
middle, thence subparallel to apex; apex abruptly rounded, 
mucronate; base widely emarginate, humeral angles not pro¬ 
duced; disc foveo-Htriate, foveae shallow, somewhat irregular, 
transverse ridges low, not well defined; interstices costate; second, 
third, ami fifth most prominent, sutural thickened and -outturned 
at base to join third; second, foufth, and sixth not quite reach¬ 
ing base, fourth ending in front of posterior declivity. Bides 
foveo-striate, iuterstices subcostate. Undersurface: metasteruum 
shallowly concave. Fifth ventral segment deeply and widely 
excavate, excavation reaching to anterior margin between the 
fascicles, preanal fossa deep, transverse, marked off in front by a 
well defined ridge; posterior edge clothed at sides with a fringe 
of short black hair; fascicles large, broad, moderately far apart 
(2 mm,), situated witldn excavation. Forceps strong, moderately 
long, gradually incurved; lsmiufe rather small, rounded, situated 
near base, fringed along outer side of attachment with black 
hair. Legs clothed with black seta* intermingled with lighter- 
coloured scales on tibiae; setw stronger on under side. 

$. Of a shorter, more oval form than Head and rostrum 
as in but mandibles simple, not armed; prothorax(5 x 5\ r >mm.)* 
much less abraded on disc; elytra (13 x 8 mm.) oval, apex 
rounded, not mucronate, foveo-sfcriate, fove® very shallow and 
irregular, interstices costiform, not so prominent as in under¬ 
surface feebly convex, third and fourth ventral segments longer 
than in <J, apical segment simple, nob excavate, but with a 
shallow impression on either side, Dimensions : 22*5 x 9-5J. 

$,19x8 mm. * 
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Hah ,—New South Wales : Mittagong(E. W. Ferguson). 

In ttie abraded prothorax and form of the abdominal fascicles 
most nearly allied to P. Carton; but, in general appearance, 
-closer to P. mint; that species may, however, be distinguished 
by having the abdominal fascicles' closer and much smaller, and 
by the profchorax not abraded. From P , Carteri 9 its smaller, 
much less dilate form, and its opaque colour, as well as its 
differently sculptured elytra will serve to separate it. P, ampli - 
jwnniit may be distinguished by its shining colour and differently 
situated and smaller fascicles. 

FsAMOUftA sc boost at A Afacleaj', far, (uf. t p.2(>6. 

An aberrant member of the P.-nWra-group; in general appear¬ 
ance close to the finely granulate members of the genus. 1 have 
retained it iu its present group partly on account of the presence 
of mandibular horns and partly because of the formation of the 
anal excavation. The horns are short aud slightly divergent. 
Prothorax strongly dilated(6 x 7 5 mm.) and produced anteriorly 
in a median lobe, disc feebly depressed, collar constriotion moder¬ 
ate, very finely setigero-granulate. Elytra <13 x 8 mm.) sub¬ 
parallel, shoulders prominent, tuberculiform; longitudinally 
striate, striae shallow, separated iuto fovea* by a rojw of low 
granules, interstices finely granulate; first, third, and fifth in 
double, the others in single series, duplicated in places. Anal 
excavation reaching to anterior margin, preanal fossa deep, 
fascicles small, red, moderately close. Forceps short, moderately 
curved, lam in at short Dimensions : <£, 20 x 8 mm. 

Hob, —Parramatta. 

A rare species. The type, in the Macleay Collection, is appa¬ 
rently somewhat abraded. Other specimens are in the Macleay 
Museum and JRev, Canon King’s Collection. 

PSAUOUBA AttPUCOLUS, n.Sp, 

(J. Elongate-oblong, convex. Prothorax widely dilated, finely 
granulate; each elytron with three broad sulciform strise, inter- * 



550 


KKViaiOK OF THK AMyCTKIUD^E, 


sties* costate; forceps short, laminae minute, fascicles widely 
separated. Black, opaque; sulci with very minute sparse grey 
scales, setee dark brown, fascicles red. 

Head large, strongly convex, minutely rugulose, forehead and 
rostrum sparingly setigero-punctate. Rostrum short, thick, 
excavate, external ridges prominent, internal short, basal grooves 
and median notch well marked. Mandibles simple, inner 
glabrous portion produced into a blunt point. Prothorax 
(9x9 mm.) widely dilated in front of middle, narrowod to base 
and apex, median lobe strongly produced, the whole having from 
above a pentagonal appearance. Disc flat, feebly depressed in 
centre, with a well defined median line and strongly marked 
collar-constriction; finely and densely aetigero-granulate, granules 
rather fewer and coarser on sides and about collar-constriction. 
Elytra oblong, subquadrate(16 x 9*5 mm.), not much wider than 
prothorax,gradually widened from base to behind middle, strongly 
declivous posteriorly; apex rather feebly mucronate, humeral 
angles prominent, tuberculiform; disc with three broad sulciiorm 
stria*, transversely and shallowly rugose, with a row of minute 
setae on either side; interstices four in number, prominent, costi- 
form, strongly setigerouw, first represented by a 6ne row,4>f 
granules, distinct only at base, the third running out into 
shoulder. Sides with two rows of large punctures. Metasternum 
flat, anterior prolongation truncate, feebly impressed. Fifth 
ventral segment large, strongly excavate; excavation moderately 
deep, not reaching anterior margin; preaual fossa deep, not 
separated from rest of excavation; posterior edge slightly raised, 
sinuous, with a fringe of short stout bristles on either side; 
fascicles moderately far apart{3 mm.), situated within excavation. 
Forceps short, apices rather thin, meeting in middle line, greatly 
dilated at base, with an obtuse projection on inner edge; lainim* 
very small, situated behind projection on inner edge of forceps. 
Legs long, slender; tibiae lightly sinuous; intermediate tarsi with 
first joint somewhat dilated, inner side longer than outer, outer 
edge sinuous; posterior tarsi with first joint strongly dilated on 
inner side, outer edge almost straight. 
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g. Of a shorter, raore parallel form than prothorax 
(6x7 mm.) not dilated on sides, disc convex, with very feeble 
collar-constriction and median line; elytra(14 x 9 mm.) more con¬ 
tracted posteriorly, not abruptly truncate, sculpture as in (J, but 
interstices ending about half-way down declivity; undersurface 
feebly convex, almost flat; apical segment with a deep round 
median pit; legs moderately long, tarsi simple. Dimensions : 

23*5 x 9*5; g, 22 x 9 min. 

Hab. —Queensland, Dalveen(R. Illidge)—S. Queensland(T. G. 
Sloane)—New South Wales, Te n ter field (tL J. Carter). 

One of the most distinct species in the genus; with the excep¬ 
tion of P. sulcipennu not close to any I am acquainted with. 
Apparently it is a common South Queensland insect. 

PSAMDCRA SULCI PKtfNIS, 11.sp. 

Form briefly elongate, subquadrate, convex. Prothorax 
finely granulate; each elytron with three sulciform stria?, inter¬ 
stices coniform; fascicles moderately close; forceps extremely 
short, not meeting. Black, opaque, sparingly olothed in sulci 
with minute blackish scales, a patch of grey scales on meta- 
gternum and first ventral segment, and another on second ventral 
segment; setae black; abdominal fascicles black. 

Head strongly convex, minutely rugulose, forehead setigero* 
punctate. Rostrum short, deeply excavate anteriorly, external 
ridges prominent, internal ridges moderately long, median area 
strongly depressed, basal grooves deep, median notch small, 
eraargination very deep. Men turn sparingly bearded; mandibles 
simple. Prothorax transverse(6 x 7 mm.), roundly dilated on 
sides, median lobe feebly produced; disc flattened, depressed in 
centre, with well marked mesial groove and collar-constriction; 
finely granulate, granules disorete, somewhat larger on Bides and 
along collar-constriction, setigerous. Elytraoblong( 12 x 8 mm.), 
wider than prothorax; aides gradually widened to behind middle, 
strongly declivous, apex broadly flanged, very feebly mucronate; 
base truncate, shoulders thickened, not very prominent; disc 
with three broad sulci on each elytron, stria* marked with trans- 
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verse ridges running up on either side on to the interstices; 
interstices four in number, cosfciform, becoming granulate on 
declivity, setigerous in single series; Hutural interstice thickened 
and outturned at base, elsewhere represented by a line row of 
granules; third interstice humeral; sides irregularly granulate* 
Metastern urn feebly concave, anterior prolongation rounded* 
Fifth ventral segment rather shallowly excavate, excavation 
reaching to anterior margin only in middle line, the margins of 
the excavation not well defined, preanal fossa present but not 
sharply marked off from rest of excavation; posterior border 
fringed across middle line; fascicles moderately close(l mm.), 
thin, long, and black, situated on edge of excavation. Forceps 
extremely short, thick, not meeting at apex, and hardly produced 
beyond dorsal tergite, lamin® narrow, present along inner sides. 
Apical tergite projecting be tween forceps, coarsely punctate. 
Legs densely clothed with black setse, longer and stouter on under 
side, tarsal joints not dilated as in P. amplicolli*. 

5 . Head as in <£, mandibles simple; prothorax subquadrate 
(5x6 mm.), not depressed in centre, with median line fainter; 
granules somewhat coarser than in and not abraded; elytra 
(11 x 8 mm.) more gradually rounded from behind middle to apex; 
interstices showing greater tendency to granularity, the trails* 
verse ridges extending across the sulci; undersurface slightly 
convex; fifth ventral segment large, not excavate, with a shallow 
impunctate fovea in centre. Dimensions: 18 x 8;§,18 x 8 mm. 

Uab,— New South Wales, Blue Mountaiua (Blackheath, 
Katoomba, Leura). 

A short, subquadrate species, belonging, at first sight, to 
Talanrinu* , but with all the characters of a true Psalidura. 
The forceps are peculiar, in being very short and stumpy, and 
not meeting at the apex. It is moat closely allied to P . ampli* 
colli*, from which its smaller size, and different anal appendages 
will separate it. 

Psauoura elongata Maclcay, he. ait., p. 207 . 

3- Densely clothed with greyish scales, varying to brown, set«, 
dark brown, granules not clothed, unisetigerous, anal hair reddish. 
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Head strongly convex, rostral ridges not prominent. Prothorar 
<7x7 mm.) moderately produced, collar-constriction well marked, 
finely granulate, the granules being finer and closer together 
in the centre. Elytra (16 x 10 min.) elongate, base arcuate, 
shoulders tuberculiform, stri® somewhat irregular, crossed by 
numerous low setigerous ridges; interstices irregularly granulate 
in double series except on fourth and sixth. Metasternum 
elevated on either side of middle, behind middle cox®. Anal 
excavation reaching anterior margin of segment, preanai fossa 
deep, rounded, the posterior edge of the segment forming a pro¬ 
jecting ridge ending abruptly on either side of the fossa; fascicles 
close together, situated on edge of excavation. Foroeps long, 
evenly curved, tapering from base to apex; penis with the outer 
angles produced outwards in a curved manner. Dimensions: 

23 x 10; 23 x 10 mitt. 

Ilab .—New South Wales: Young, Grenfell, Yass, Monaco, 
Orange, Narromine. 

Type in Macleay Museum. 

In general appearance close to P. squnmigera Macleay, but 
differing in the anal excavation and forceps. A widespread 
species over the country lying along, and to the south, of the 
main Western Line; to the north its place is taken by P, 
sqnamigera. The more western specimens differ somewhat from 
the eastern in the shape of the anal excavation; in the more 
typical specimens («,<?:, the Grenfell specimen) the projection 
downwards of the posterior edge is much more marked than in 
the western forms (e.g. $ the Narromine specimen), and the inner 
ends of the projection come closer together so that the hiatus 
between is more abrupt, and not so open. 

Psalidura squamiobra Macleay, ?oe\ ciL, p.212. 

<J. An elongate, subparallel species, distinctly clothed with 
muddy-grey scales, the granules not clothed; set® yellow, 

Head convex, rostral ridges defined but not prominent. Pro- 
thorax (6 x 6*5 mm.) evenly rounded on the sides, moderately 
produoed in fronts without evident collar-constriction, median 
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line feeble, densely end finely granulate.* Elytr*(15 x 9 mm,) 
subparallel, shoulders prominent, regularly striate, the stri® 
each with a row of minute granules running down the centre, 
interstices finely and closely granulate in double series except 
the fourth and sixth. Undersurface rather deeply concave over 
the metasternum and first two abdominal segments, the meta- 
sternum with a projection on either side behind the middle 
coxae. Apical excavation somewhat shallower than usual, the 
preanal fossa open, posterior edge thickened at base of forceps 
on eacii side, fascicles very small and close together, separated 
by a prolongation forwards of the excavation. Forceps short, 
strongly arcuate, thickened at the base, the laminae short but 
prominent, their apices strongly rounded. Dimensions: £, 22 x 9; 
2 , 23 x 9 mm. 

Hab .—Coonabarabrtui(T. 0. Sloane), Quirindi( Bryant). 

Type in Macleay Museum. 

Of about the size and general appearance of P. elongates 
Macleay, but readily distinguished by the shorter, more strongly 
arcuate forceps; the anal excavation is also more open, and the 
preanal fossa not sharply marked off. It is more closely allied 
to P. mbvittata and P. moniana t from both of which its larger 
size will distinguish it. 

Psaudura Montana Macleay, he. eit ., p,209. 

(J. A small black species, clothed with mtiddy-brown scales not 
obscuring the granules; set® dark brown. 

Head small, convex, rostrum not deeply excavate, ridges most 
prominent at base. Prothorax (5 x 5 mm.) rounded on sides, 
moderately produced, disc very finely granulate. Elytra sub¬ 
parallel, shoulders slightly thickened, not prominent; stri® 
crenulafce, not definitely foveate, interstices finely and somewhat 
irregularly granulate in double series except on the fourth and 
sixth* Metasternum with a tubercle on either side of the middle 
behind the middle coxse; excavation shallow, the preanal fossa 
not separated from the rest of the excavation; fascicles small, 
close together; forceps small, strongly arcuate; laminae short. 
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rounded ftt apex. Dimensions: g t 17 x 7; prothorax 5x5; elytra 
12x7 nnn. 

7/a&,—Queensland. Type in Australian Museum. 

Closely allied to P. eubvittata, from which it differs in having 
the prothorax more finely granulate, in the elytral granules not 
obscured by the clothing, and in the colour of the clothing. 
From P , squamiytra Macl, its smaller size and finer granulation 
will separate it. 

Psauduka subvjttata Macleay, loc. cit p.211. 

g. A small narrow species, densely clothed with black and 
grey scales, prothorax trivittate* elytra maculate, the dark 
patches being more pronounced on either side of the suture, 
granules clothed; nigrosetoae. 

Head rather small, inner rostral ridges more prominent at 
base. Pro thorax as long as wide(5 x 5 umi.), the mesial lobe 
produced, closely and finely granulate except along mesial line. 
JSlytra (12 x 7 mm.) feebly rounded on sides, humeral angles 
slightly thickened, foveo-Htriate, interstices not prominent, 
setigero-granulate in double series except on fourth and sixth, 
granules obscured by clothing. Undersurface feebly concave. 
Metasternum with marked projection on either side behind 
middle coxa*. Fifth segment excavate, the excavation not quite 
reaching anterior margin; preanal fossa not marked off from 
rest of excavation; fascicles minute, close together, situated ou 
margin of excavation; forceps small, strongly arcuate; laminin 
short, apices rounded. Dimensions: g t 38 x 7; <J, 18 x 7 mm. 

Bab .—Queensland ; Wide Bay, Ipswich, Gympie. 

Close to P. squamigera Mac!., aud P. montaim Macl; from the 
first of them, its small size, clothing obscuring the granules, etc., 
will separate it; from P . numtana^ the nature of the clothing is 
distinctive. 

Psaudura Masters: Macleay, loc . cit., p.214. 

P, reticulata Macl. # (nec Boisduval), loc . ei/. f p.214. 

g> Elongate-ovate; black, shining, mgrosetoae. 
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Mandibles feebly toothed, not produced into h horn; rostral 
sulci forming a horseshoe-impression encroaching on fore¬ 
head. Prothorax (6 x 7 mm.) evenly rounded, finely and closely 
granulate, no median impression, apical lobe feebly produced. 
Elytra(15 x 8 mm.) evenly rounded on sides, the apex narrower 
than the base and feebly flanged, basal angles prominent, disc 
foveo-striate, the fovea? deep and regular, giving elytra a reticu¬ 
late appearance; interstices costate, all present in entirety, and 
all equally prominent except the sutural. Anal excavation not 
quite reaching anterior margin of apical segment; preanal fossa 
transverse, rather shallow, fascicles small, black, situated well 
within the excavation, and moderately far apart( 2 nun.); forceps 
long, almost straight, very thin and tapering to a point, lamime 
linear. Dimensions : 22 x 8 ; 9 , 22 x 9 mm. 

Hah .—New South Wales : Wellington, Mudgee (Macleay 
Museum)—Queensland ; Ipswich(Mftcleay Museum). 

This insect is of a deep shining black colour, without apparent 
clothing, and sparing!}* setose; the elytral sculpture is very 
regularly reticulate; the long straight forceps are very charac¬ 
teristic, and are unlike those in any other species known to me. 
The specimen regarded by Sir W. Macleay as J\ reticulata Boisd., 
is a female of this species; Botsduval apparently adopted the 
name from a specimen in the Macleay Collection, but his type, 
which I have examined, is certainly not the same as P. Mmtvrni 
Macleay. 

Psaudura FORFICULATA Macleay, he. ci/„ p.210. 

Talaurinus incurlus MacL, he. cit,, p.22i. 

A rather short species, densely clothed with scales varying 
from grey to brown. Prothorax (6 x 6 min.) strongly rounded on 
sides, produced in front, and with well marked collar-constric¬ 
tion, finely granulate. Elytra (13 x 8 mra.) subparallel from* 
shortly behind shoulders, shoulders themselves tuberculiform, 
striae rugose, not definitely foveate; interstices finely granulate 
in double series excepting the fourth and sixth, granules not 
clothed. Metasternum rugulose. Anal excavation not extending 
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to anterior margin of segment; preanal fossa transverse, posterior 
edge with two lamellar projections between the bases of the 
forceps; fascicles thin, close together^] miu,), situated within the 
excavation; forceps long, feebly curved; laminee linear, obscured 
by^ fringe of yellow scales. Dimensions: <$, 20 x 8; $,19 x 8mm. 

Hah.— Rockhampton, Dalveen, Queensland, Type in M&oleay 
Museum. 

I have carefully examined the type of T. incertns Macl M on 
several occasions; it is, as conjectured by Macleay, a female 
Psalidura. There are several species closely allied, which are 
found at Rockhampton; and the females of these are hard to dis¬ 
tinguish; but I am convinced of the correctness of the above 
synonymy. From the description, I am of the opinion that 2\ 
phrynos Paac., will also prove to be synonymous. 

This species may be taken as the type of a large group of 
species of Psalidura located in Queensland, and distinguished by 
the possession of very long forceps, with laminae linear or appa¬ 
rently absent. The present species differs from all, except P. 
MiU'heUi and P. mneimnda(a t in having the fascicles situated 
well within the excavation; the other two are abundantly dis¬ 
tinctive in other respects. 

Psauouea Mitchklu Macleay, for. cit ., p.210. 

(J. Size large, form elliptical-ovate, sparingly clothed with 
muddy-brown scales, nigro setose. 

Head large, convex, inner rostral ridges most prominent at 
base. Prothorax rounded on sides, moderstely produced in front, 
collar-constriction well marked, closely granulate, the granules 
somewhat coarser than in P. farjivulaUi. Elytra widely ampliate, 
width greatest just beyond middle; apex strongly mucronate, 
base emarginate, should*!* not prominent, stria? irregularly 
crenulate, not definitely foveate; interstices irregular, rather 
coarsely granulate in double series, except on the fourth and 
sixth, granules umbilicated, setigerous. Metasternum convex, 
rugulose. Anal excavation deep, extending almost to anterior 
margin of segment; preanal fossa transverse, a narrow oblique 
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groove running along excavation on either side to end anteriorly 
to preanal fossa, these two grooves not meeting, and not com¬ 
municating with fossa; fascicles close together, situated within 
excavation at the inner ends of the oblique grooves; posterior 
edge with two lamelliform projections between blades of forogps. 
Forceps very long, feebly arcuate, lamina? linear, obscured from 
view by a fringe of yellow scales; penis bluntly pointed. Dimen¬ 
sions : (J, 23 x 10; prothorax 7x7; elytra 16 x 10 rum. 

Hob. —Queensland(Mitchell’a Expedition). Type in Australian 
Museum. 

Closely allied to P, forficnlata\ its large sise, longer forceps, 
and coarser granulation will distinguish it. These two species 
both have the fascicles situated within the anal excavation; 
several other species have the fascicles further apart, and situated 
on the margin of the excavation. 

PSAUDUKA CUNE1CAU0ATA, Il.*p. 

<J. Elliptical-ovate, convex. Prothorax finely granulate, elytra 
striate, interstices finely granulate; fascicles close; forceps stout, 
moderately long, lamina? linear. Black, opaque, densely clothed 
with fine muddy-yellow scales; fascicles dark brown; seta? dark 
brown. 

Head convex, partially concealed, sparingly setigerous, Rostrum 
short, ridges rather flat, basal impressions not very deep, median 
notch present, a wide semicircular impression behind marginal 
plate. Mandibles with outer portion lipped in front. Prothorax 
as broad as long(7 x 7 mm.), evenly rounded on sides, median 
lobe moderately produced, collar-constriction feeble, median line 
traceable at base; finely granulate, granules discrete, rather 
closer in centre, setigerous. E1ytra(15 x 10 mm.) elongate-oval, 
gently rounded on aides, roundly declivous; shoulders prominent, 
tuberculiform, apex mucronate; atriate, stria? shallow, with low 
transverse ridges, interstices narrower than striae, setigero- 
granulate, granules fine, arranged. in double aeries, except on 
fourth and sixth interstices, apical portion of sutural, and apical 
and basal portions of second also granulate in single series. Sides 
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irregularly granulate. Metasternum shallowly concave, trans¬ 
versely rugulose. Fifth ventral segment excavate, excavation 
rather shallow, its limits ill-defined, reaching to anterior border; 
pre&nal fossa transverse, sharply separated from rest of excava¬ 
tion ; posterior edge produced downwards in centre into a 
bidentate lamellar process; fascicles short, stout, close together 
(1 mm.), situated within excavation. Forceps stout, moderately 
long, triangular on section, with well marked outer border 
separating an anterior from a posterior surface; lamelhe linear, 
concealed from in front by border of yellow scales. Legs moder¬ 
ately long, densely clothed with light-coloured seta?, intermingled 
with others of a darker hue. 

g. Of a more rounded oval form than <£; mandibles simple; 
median protboracic lobe not quite so marked(6 x 7 mm.), and 
median line absent; elytra(15 x 9 mm.) more rounded on sides, 
apex more gradually produced, mucronate, shoulders not so pro¬ 
minent, sculpture as in ventral segments convex, third and 
fourth longer, fifth without excavation. Dimensions: 22 x 10; 

2 , 21 x 9 mm. 

Hob .—Charters Towers, Queensland. 

Close to P. forficuiata f but separated by the shallower anal 
excavation, and rather stouter fascicles; the forceps also are 
thicker, and have little of the sickle-shaped form characteristic 
of P. forficulata and P. Milchelli . 

Pbamdura fovbata Maeleay, loc . cil, p.213. 

<J. Form ovate, strongly dilate posteriorly, convex. Prothorax 
(6 x 6'5 mm.) finely granulate, much narrower than elytra, apical 
lobe strongly produced, collar-constriction feeble; elytra(14 x 10 
mm.) rounded on aides, iuberculiform, deeply foveate, interstices 
irregular, granulate in double series, granules also present 
between the foveae; metasternum feebly convex, rugosely punc¬ 
tate; anal excavation reaching to anterior margin of segment, 
preanal fossa deep, transverse, marked off from rest of excava¬ 
tion, fascicles small, moderately far apart (2 mm.), situated on the 
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edge of the excavation, posterior edge bearded between bases of 
the forceps; forceps moderate in length, slightly curved, laminte 
linear. Dimensions : <J, 20 x 10 mm. 

Hab>— Queensland(Macleay Museum). 

The very broad, deeply foveate form of this insect is quite 
distinctive, From P . forfictUala , besides shape and elytra! 
sculpture, the more widely separated fascicles will distinguish it. 
It is closely allied to P. JlavoBetoaciy but the elytral sculpture is 
very different; while P. flavosetom is a much larger, robust 
insect. P. Frencki differs in the elytral sculpture. The unique 
type in the Macleay Museum is the only specimen of the male I 
have seen; a female in the same Collection bears a label u Swan 
River,” but this is evidently erroneous. 

PSALIDORA FRENCH!, n.Bp. 

Elongate, convex. Prothorax finely granulate; elytra 
striate, interstices finely granulate; fascicles moderately far apart; 
forceps long, larain© linear. Black, opaque, densely clothed with 
minute brown scales, interspersed with lighter-coloured patches 
along the sides, scales on underneath parts yellowish in colour; 
granules not clothed, each bearing a stout, decumbent, dark" 
brown seta; fascicles black. 

Head convex, to a great extent covered by prothorax, densely 
clothed and setigero-punctate. Rostrum short, thick, deeply 
emarginate in front; basal sulci short but well marked, median 
area almost linear. Mandibles with the hirsute portion strongly 
lipped. Frothorax(6 x C mm.) evenly rounded on sides; apical 
lobe moderately produced, base truncate; collar-impression defin¬ 
itely marked, median line faint at base and apex; disc feebly 
convex, finely setigero-granulate, the granules finer and closer 
together towards the centre. Elytra(l4‘5 x 9 mm.) evenly rounded 
on sides; apex abruptly rounded, flanged and strongly mucronate; 
base truncate, humeral angles marked by a small nodule, not very 
prominent. Disc foveo-striate, foveas small, shallow, somewhat 
irregular, each separated by a setigerous granule; interstices not 
very prominent, finely and rather irregularly granulate, sutural in 
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single series duplicated at base; second, fourth, and sixth iw single 
series, becoming double in the middle; third,fifth, and seventh more 
prominent, and in double series. Sides with interstices irregu¬ 
larly granulate. Metastern uni shallowly concave, rugosely 
punctate. Anal excavation deep but with sloping aides, reach¬ 
ing not quite to anterior margin of the segment; preanal fossa 
deep, transverse, well marked off; posterior margin projecting 
downwards as a bifid process between the blades of the foroeps; 
fascicles thin, black, moderately far apart(2 mm.), situated on 
the edge of the excavation. Forceps very long and arcuate, 
about 7‘5 inra. long in external measurement} lamina) linear, 
obscured from in front by a thick fringe of yellow scales. Legs 
moderately long, feebly sinuous. 

$. Of a more rounded oval form; mandibles simple; prothorax 
(6x6 mm.) with median lobe not quite so produced; elytra 
(14x8 mm.) more rounded) and the apex more gradually pro¬ 
duced, sculpture aa in male; underneath parts feebly rounded, 
minutely rugulose, last segment not excavate and entirely with¬ 
out impressions. Dimensions: 22 x 9; J, 21 x 8 mm. 

Hab. —Queensland, Rockhampton(C. French). 

In appearance very close to both P. forficulata and P, Mitchelli, 
but differing from both in having the fascicles further apart, and 
differently situated. P. jtavosetosa, with which it is associated 
in the table of species, is a much more robust insect, witli rougher 
elytral sculpture differently coloured set**, etc. I have much 
pleasure in dedicating this species to Mr. L\ French, to whom I 
am indebted for many specimens of Araycteridm. 

PSAXIDURA IXAV 08 RT 0 SA, n.sp. 

<$. Of an ovoid, robust form, convex. Prothorax finely granu¬ 
late; elytra irregularly striate, interstices granulate; fascicles far 
apart, forceps very long, laminae linear* Of a dull black colour, 
rather densely clothed with muddy-yellow scales; setae pale 
yellow; fascicles reddish-brown* Funiole, club, tibiae, and tarsi 
densely clothed with pale setae intermingled with stronger darker 
Ones. 
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Head large, strongly convex, sparingly setigero-punctate. 
Rostrum short, wide, excavate, internal ridges short, basal 
impressions deep and with median notch, median area strongly 
depressed in front, Mandibles densely clothed with long light- 
coloured setae, outer portion lipped. Prothorax transverse 
(7x8 mm.), evenly rounded on sides; median lobe briefly pro¬ 
duced, collar-constriction faint, no median line; densely granulate, 
granules discrete, rounded, rather smaller and closer in the 
centre, each with a single stout yellow Beta. Elytra ovate, 
strongly declivous (17 x 10*5 mm.), evenly rounded on sides, 
broadest about Middle; base widely emarginate, shoulders slightly 
produced; apex broadly flanged, mucronate. Disc striate, strife 
irregular, shallow, crossed by transverse setigeroua ridges; inter¬ 
stices convex, broad, irregular, granules umbilicated, setigerous, 
first interstice in single series except at base where it is doubled; 
other interstices in double series, * tending in places to be in 
triple series; fourth interstice in single series at base and apex. 
Sides irregularly granulate. Mefcasfcernuui shallowly and widely 
impressed, rather densely clothed with yellow seta;. Fifth 
ventral segment deeply excavate, excavation not reaching anterior 
margin; preanal fossa deep but not sharply marked off from rest 
of excavation; posterior edge fringed at base of forceps with 
short yellow hair; fascicles short, moderately widely separated 
(3 mm.), situated on edge of excavation. Forceps long, stout, 
feebly curved; laminse very small, linear, hidden from in front by 
a fringe of short yellow scales. Apical tergite bicornuate. Legs 
moderately long, tibi» feebly curved. Dimensions: £,26 x 10*5mra, 
Victoria, 

Though a member of the P.^forjicidata-gvoup, it is not close 
to any other species known to me. 1 have placed it in the table 
next to P. Frenchi , but its elytral sculpture will distinguish it 
from that species. From P. forfio%data % it differs in its much 
more robust form, much coarser elytral sculpture, and in the 
abdominal fascicles. The absence of the bifid interforticular 
process will also serve to distinguish this species among the 
granulate members of this group. 
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Pbalidura caudata Macleay, toe . cii. f p.210. 

( J. Densely clothed with scales varying from grey to yellow 
and brown, granules shining, conspicuous; setae yellow. Pro- 
thorax^‘5 x 7 mm.) rounded, apical lobe moderately produced, 
collar-constriction marked; finely granulate, granules discrete, 
•closer and finer in the centre. Elytr&(15 x 10 mm.) widest towards 
apex, humeral angles prominent, striae shallow, an irregular row 
of granules running along the bottom of each stria; interstices 
finely and'irregularly granulate, the granules being in single 
series on the fourth and sixth, and in double series on the first, 
second, third, fifth, and seventh interstices. Ventral apical seg¬ 
ment deeply and broadly excavate; preanal fossa deep, rounded; 
fascicles small, situated on the margin of the excavation, close 
together. Forceps extremely long, very feebly curved; laminie 
-extremely short, and situated at extreme base; interforficular pro¬ 
cess strongly hirsute; penis pointed. Dimensions : 22 x 10; 

§, 22 x 9 mm. 

Hab< —Queensland. Type in Macleay Museum. 

A common South Queensland insect, very closely allied to P. 
grandi *; the points of difference have been pointed out in refer¬ 
ence to that species, but, apart from mere sire, it is almost 
impossible to separate the two species on external appearances; 
there is also some considerable variation in size in both species, 
and without dissection of the penis, which may be readily done, 
I cannot succinctly point out the differences. 

(Specimens received from Mr. R. Illidge measure, <J,25 x 10 mm. 

PSALIDURA GRANDI6, n.sp. 

Elliptical-ovate, convex, site large. Prothorax finely 
granulate; elytra striate, interstices irregularly granulate; 
fascicles close; forceps very long, lamina* small. Black, opaque; 
densely clothed with fine pubescence varying in colour from 
white to yellow and brown; setae yellowish-brown, fascicles and 
anal hair reddish. 

Head broad, strongly convex, slightly overlapped by prothorax. 
Rostrum short, wide, ridges somewhat Battened, basal grooves 
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rather shallow. Mandibles with outer opaque portion clothed 
with yellowish setae, and produced anteriorly to form a prominent 
lip. Prothorax rounded, subglobular(7’5 x 8 5 nun.); median lobe 
feebly producod, collar-constriction well marked; disc with three 
lines of yellow scales, the median one most marked; granulate, 
granules fine, rounded, discrete, setigerous. Elytra(18 x 11 min.) 
gently rounded on sides from behind shoulders, apex abruptly 
rounded, mucronate; base widely emarginate, shoulders pro¬ 
minent, tuberculiform. Disc irregularly arid shallowly foveo- 
striate, foveeQ separated by irregularly placed granules; interstices 
rather broad and ill-defined, finely granulate, granules prominent 
and shining, umbilicated, each puncture bearing a yellow seta, 
arranged in double series excepting on the fourth and sixth 
interstices, where they are in single series; sutural interstice 
irregular, only distinct in basal half. Sides irregularly granulate. 
Metasternum shallowly impressed in middle, sides slightly raised, 
transversely rugulose. Ventral segments: fifth large, deeply 
excavate, excavation not reaching anterior margin; preanal fossa 
deeply sunken, sharply marked off; posterior border fringed with 
short red hair; fascicles short, close together(l mm.), situated 
just within excavation; interforficular processes of fifth segment 
and apical tergite meeting and supporting a tuft of reddish 
bristles. Forceps very long, arcuate; laminae small, rounded and 
situated at extreme base; penis rounded and notched at apex. 
Legs moderately long, densely clothed with yellow hair inter¬ 
mingled with dark setsu, 

$. Of a more rounded and shorter form than Mandibles 
simple, head and prothorax(7 x 8 mm.) as in elytra ovate 
(17 x 10*5 mm.), regularly and gradually rounded on sides, apex 
mucronate; sculpture and clothing as in ventral segments 
convex, third and fourth larger, fifth not excavated. Dimensions; 
£,27x11-5; $,25x10*5 mm. 

//«&.— South Queensland; Daandine(T. G. Sloane)—New South 
Wales: Coonamble, Kiacatoo(T, G. Sloane); Moree, Galaton(A* 
M. Lea). 
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Closely allied to the preceding species, from which, however, I 
regard it as distinct; the size is, as a rule, larger than that of P . 
mudaia , and the form relatively more robust. The chief differ¬ 
ences, however, lie in the sexual characters of the male; in P. 
grand t a the premia! fossa is rather deeper, and the blades of the 
forceps more arcuate in form, so that the space between the 
blades is wider than in P. caudata , in which the blades are more 
nearly parallel; the penis in P. caudata is sharply pointed, while 
in P.grandu it is rounded, and with a distinct notch in the apex. 
For obvious reasons I have not been able to dissect out the 
penis in the type-specimen of P. caudata , but I do not think I 
am wrong in my identification. 

Psamdura Wjlcoxi Maoleay, foe. c/V M p.*209. 

<J. A short, almost parallel-sided species, the smallest known 
to me; sparingly clothed with greyish scales, seue stout, dark 
brown. 

Head convex, rostrum rather narrow l>etween the ridges, the 
sides strongly dilated, mandibles lipped. Prothorax(5 x 5 mm.) 
rounded on sides, moderately produced in front, collar-constriction 
slight, finely and closely granulate. Elytra(ll x 7 mm.) gently 
rounded on sides, shoulders prominent; striate, irregularly foveate, 
interstices setigoro-granulate in single series on the first, second, 
fourth, and sixth; in double on the third, fifth, and seventh, the 
granules both here and on prothorax strongly umbilicated. Fifth 
abdominal segment widely excavate, excavation not quite 
reaching the anterior margin, but coming close to the sides 
anteriorly, rather shallow at the sides but deep in the middle, 
preanal fossa being not sharply marked off; fascicles moder¬ 
ately far apart(2 nun.), situated on anterior margin of excavation; 
posterior border strongly bearded with a fringe of black bristles, 
an intermediate row of red bristles situated midway between the 
posterior row of bristles and .the anterior margin; forceps short, 
very stout at base, 1 ami me obliquely set on inner surfaces of the 
blades, their apices almost meeting. Dimensions: 17 x 7 mm. 
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Hab .— Clarence River(Macleay Museum)—Queensland : Kib 
larney(K. lllidge). Type in Macleay Museum, 

Closely allied to P. variolosa , but differing in the anal excava¬ 
tion, There is a species from Walcha, N.S.W., in rny collection, 
which may be a variety; it differs in having the fascicles rather 
closer together, the intermediate bristles not so widely separated 
f»om the posterior row, and of a black colour. 

PsAUDORA VARIOLOSA, H.sp. 

Of a short, subparallel form, convex. Prothorax finely 
granulate; elytra foveo-striatc, interstices granulate; fascicles 
moderately far apart, forceps and laminte rather small. Black, 
opaque, rather sparingly clothed with minute greyish scales; 
mandibles, sides of metasternum, and first and second ventral 
segments more closely clothed with yellow scales; legs rather 
densely clothed with white scales interrupted with dark setae; 
setae dark brown; fascicles dark brown, anal hair black. 

Head convex, partially concealed, setigero punctate, median 
groove present in front. Rostrum short, ridges somewhat 
flattened, basal impressions well defined, median notch present; 
deeply excavate in front, emargination deep, sides strongly dilatfg 
menfcum not noticeably thickened in middle, sparingly bearded; 
mandibles with outer portion lipped in front and densely clothed 
with short yellow scales interspersed with longer darker hairs. 
Prothorax as wide as long(6 x 6 mm.), widest about middle, 
evenly narrowed to base and apex; median lobe strongly produced; 
collar-constriction moderately marked above, median line faintly 
impressed near base, also a faint impression near lateral basal 
angle; finely granulate, granules rather smaller in centre, each 
with a large setigerous puncture. Elytra oblong(12 x 8 mm.) r 
lightly rounded on sides, widest behind middle, strongly declivous; 
apex mucronate, flange small; base arcuate, shoulders prominent; 
irregularly striate, striae very uneven, shallowly foveate; inter¬ 
stices granulate, granules fine, strongly umhilicated, eachpunc- 
ture bearing a stout seta, first interstice in double series atlbaae; 
second, third, and fifth tending to be double in places, otherwise 
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the granules are arranged in single series; sides irregularly 
granulate. Metasternum shallowly concave, almost flat. Fifth 
ventral segment deeply and widely excavate, excavation not 
quite reaching anterior margin; preanal fossa deep, transverse; 
intermediate ridges with short black bristles obscured by the 
longer »etae upon the posterior edge, these latter not extending 
across the middle line; fascicles small, moderately widely sepa¬ 
rated^ mm.). Forceps small, laminae obliquely placed along 
inner side of blades, a tuft of hair projecting downwards from 
apical tergite between the blades. 

$. Of a more elliptical form than median prothor&oic 
lobe not so strongly produced, collar-constriction fainter; elytra 
more gradually rounded to apex, which is not mucrouate; 
shoulders prominent, foveo-atriate, foveae shallow, irregular, 
interstices granulate, with the exception of the fourth and sixth 
in double series; ventral segments oonvex, third and fourth 
longer than in fifth not excavate. Dimensions: 19x8; 

§, 19x8 mm. 

Hob .—South Queensland: Darling Downs (Hermann Lau)— 
New South Wales: InverelK 

Close to P, Wilcoxi, but differing in its larger size and coarser 
granulation, the intermediate bristles in the anal excavation 
black and obscured by the posterior row, and in these latter not 
extending across the middle line. 

PSAUDUBA BREVIFORMIS, 0,sp. 

Of a short, convex form, strongly declivous. Prothorax 
finely granulate, elytra foveo-striate, interstices oost&te; fascicles 
widely separated; forceps small, laminae rather small. Black, 
subnitid, with minute greyish scales barely traceable in foveas; 
legs diluted with red, somewhat densely clothed with short grey 
pubescence and dark setae; nigro-setose; fascicles reddish-brown. 

Head convex, partially ooaoenled, setigero-punctate, marked 
with a deep linear impression in front. Rostrum short, thick; 
ridges well defined, basal impressions very deep, median notch 
present^ central area deeply sunken in front, emargination deep; 
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mentum thickened and coarsely punctate in middle; mandibles 
with outer portion produced in front to form a prominent lip. 
Prothorax slightly longer than wide (7 x 6-5 mm.), regularly 
rounded on sides, median lobe prominently produced; collar-con¬ 
striction rather feebly marked above, median line traceable only 
posteriorly; finely granulate, granules rounded, rather strongly 
setigero-punctafce. Elytra(13 x 8 5 mm.) short, widened from 
shoulders to behind middle, thence subparallel to apex, strongly 
declivous posteriorly; apex mucronate, base widely emarginate, 
humeral angles marked but not produced ; disc with six 
longitudinal stria?, striae foveate, the fovea? rather shallow and 
irregular but better marked in the lateral stria; interstices raised, 
costiform, somewhat wavy in course, setigerous; sutural interstice 
only costiform at base, second costiform in middle, becoming 
granular at base and on declivity, third and fifth prominent and 
costate throughout, fourth and sixth not prominent, represented 
each by a row of granules, seventh costate; sides irregularly 
seriate-foveate. Metasternum with a wide median depression, 
laterally somewhat raised and convex. Fifth ventral segment 
widely excavate, the excavation wide, deep, short from before 
backwards, and reaching anterior margin; preanal fossa deep; 
intermediate ridges well marked, running from posterior border 
at extreme edge to the side of the fossa, and hearing a row of 
black hairlike bristles projecting downwards and backwards, 
posterior edge also clothed laterally with a fringe of longer 
bristles projecting downwards, and obscuring the intermediate 
row; fascicles small, and widely separated(3'5 mm.). Forceps 
rather short, moderately curved, clothed with black seta?; lamina* 
rather small, downtumed, situated obliquely along base of inner 
surface of blades, so as to be almost hidden from below. Dimen¬ 
sions : <J, 19 x 8*5 mm. 

Eab,~Qlen Innes(H. W. Brown). 

In it? short ampliate form, this species approaches to P. vario¬ 
losa and P. Wilooxi. In its widely excavate fifth ventral segment, 
strongly hirsute posterior bonder and intermediate ridge it also 
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closely resembles those two species; from both, however, its 
costate elytra and black shining colour will distinguish it. 

P. decipikns Dohrn; Dohrn, Stett. Ent. Zeit 1872, p.143. 

** Oblongo-ellipticft, fusca, in cavitatibus brunneo-squamuloHa, 
thorace rotunda to, in medio ampliato, confertim tubercul&to, 
apice nonnihil prcKlucto, elytris porcatis, cos tin tuberculorum 
nigrorum seriebus, humeris tuberculo majore insignitm, ad 
suturam macron a tis,” 

U (J* Elytris apice sensim ampliatia, ventre suhtus apice exca¬ 
vate, ano forfice valklissima arrnalo.” 

11 Long.corp.(rostro excluso) 12-13 millim. Lat. 4-5 mill. Long, 
forficis 4-5 mm,” 

" 9* Klytris ovalibus, versus apicetn baud ampliatis, segmeuto 
anali inermi.” 

“Patria ; Australia orientalis.” 

Tlie above is DohrnV description of the species; the size given 
prohibits my regarding it as any of the species before me; while 
in the description there is not sufficient to enable me to assign it 
to any group. 1 have placed it near P. Wilcoxi merely because 
that is the smallest species known to mo; but the length of the 
forceps quoted, would indicate a very different- species, 

PsALlDURA MRTA8TKKNALJ8, n.sp. 

<J. Elongate, subparallel; prothorax minutely granulate, elytra 
foveo-striate, interstices thickly granulate; fascicles widely 
separate. Black, opaque; clothed with muddy scales in the 
depressions; setas black. 

Head convex, somewhat thickly setigero-punctate, punctures 
extending on to rostral ridges. Rostrum short, thick, flat pos¬ 
teriorly, shallowly excavate at apex; ridges flattened; basal sulci 
rather feeble, median notch deep, extending anteriorly to form a 
Y-shaped depression behind marginal plate. Mandibles rounded, 
slightly produced in front Prothorax(7*5 x 8 nun.) rotundate, 
evenly rounded from base to apex, base truncate, apex truncate 
above, feebly sinuous at sides, no definite median or opular lobes; 
oollar-constriction faint, median line feeble; disc densely and 
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minutely granulate, the granules contiguous, somewhat flattened, 
each bearing a decumbent black seta, Elytra (16 x 10 mm.), 
sides parallel in middle, slightly rounded to shoulders and feebly 
narrowed in front of apex; humeral angles not produced; foveo- 
striate, the depressions shallow but separated by distinct crows 
reticulations, interstices densely granulate, granules presenting 
an abraded appearance, setae arising from posterior aspect; sides 
obsoletely rugulose, with small, rather sparse, setigerous granules. 
Metasternum widely concave, lateral margins produced into a 
strong tubercle projecting beyond level of middle coxa?. Apical 
excavation deep, sides vertical, the proanal fossa not well marked 
off from rest of excavation; position of fascicles taken by two 
small tubercles widely separated{3 mm.), situated on the edge of 
the excavation. Forceps strong, moderately long, rather clumsily 
shaped; lamince small, not visible with forceps in position. 
Anterior and middle tibia? each bearing small granules on under¬ 
surface distal to the middle; middle tibia? feebly excavate beyond 
the last granule; posterior tibia* long, thin, and sinuous. Dimen¬ 
sions; 24 x 10 mm. 

Hab .—Hunter River, N.S.W, Type in Macleay Museum. 

A remarkable species not close to any known to me; the form 
of the metasfcernum would apparently ally it to P. abnonni« % but 
the length of the forceps is entirely at variance with any of 
the species of that group; the linear lamime would place it in the 
group of which P , forficulata is the type, but it is a species 
‘sui generis/ The only specimen known to me is the type in th e 
Macleay J^useum, but it is so distinct that I have no hesitation 
in describing it. 

Psalidura falciformjs Macleay, loc. cii ., p.213. 

<J. Black, nigroaetose. Head convex, rostrum short, the ridges 
flattened, mentum toothed, bearded; prothorax (6x6 mm*) 
rounded, moderately produced in front, finely granulate; elytra 
(14x8 mm*) evenly rounded, shoulders not prominent, striee 
regular, transversely ridged, almost foveate, interstices finely 
granulate, the second, fourth, and sixth in single series, the first. 
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third, fifth, and seventh in double series; the granules shining, 
each with a long seta projecting posteriorly; rnetasternum con¬ 
cave, anteriorly on a level with middle cox®; ventral excavation 
deep, the edges almost vertical; preanal fossa obscured from view 
by the lamince; abdominal fascicles spread out along the margin 
of the excavation, roughly collected into two groups on each 
side, the two inner groups about 1 mm. apart; forceps long, very 
thin, and sickle-shaped, being turned on themselves near the apex, 
the lamina; very long, broad, and bent inwards, their apices over¬ 
lapping for a considerable distance. Dimensions: <J, 20 x 8 5 mm* 

Hab .—-New South Wales: Mudgee, Coonabarabran^Macleay 
Museum). Type in Australian Museum. 

A member of the P.-ttnprma-group, it may be distinguished 
from all its allies by the abdominal fascicles being arranged in 
four bundles instead of two; the forceps also are longer, more 
incurved and twisted on themselves than in any other of the 
group; it is probably most closely allied to Sloanei and P . 
ftavovaria. 

PsAUDURA K08C1U8K0ANA, n.sp. 

cj. Oblong-elongate, convex. Prothorax finely granulate, elytra 
striate, interstices thiokly and finely granulate; fascicles widely 
separated; forceps short, concealed; laminaa very long, meeting 
at apex. Black, opaque, granules shining, legs diluted with red; 
setae black; fascicles red. 

Head convex, densely setigero-punctate, a single punctiform 
depression in centre ot forehead. Bostrum short, ridges rather 
flattened, setigero-punctate; basal grooves narrow, rather sliallow, 
median notch present, median area deeply sunken anteriorly, 
emargination deep* Men turn bearded in centre with a tuft of 
long black bristles, dentate anteriorly. Mandibles simple, outer 
portion nigro-setoee, Prothorax(7 x 7 mm.) rounded on sides, 
widest in front of middle, median lobe feebly produced; disc 
feebly flattened in centre, ooUar-constriction feint, no median 
line; finely and densely granulate, granules contiguous, rather 
denser in centre, eaeh punctate and bearing a long black seta. 
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EIytra(l6 x 8mm.) elongate, uniformly and gently rounded from 
bane to apex, strongly declivous posteriorly; apex abruptly 
rounded, obtusely mucronafce; base arcuate, shoulders tuberculi- 
form, regularly and deeply striate, striie transversely ridged, not 
definitely foveate; interstices regular, narrower than striae* 
granulate in double series, becoming triple in some places, 
granules rounded, shining, nigro-setose; sutural interstice con¬ 
sisting of a single row of granules, and along the inner side of 
this a double row of much finer granules. Bides irregularly 
granulate- Metasteruura transversely concave, raised antero- 
1 ate rally in the form of two ridges separated in tiro centre, and 
ending abruptly laterally. Fifth ventral segment deeply excavate, 
excavation reaching to anterior margin; preanal fossa transverse, 
hidden; posterior edge clothed laterally with short black hair; 
fascicles widely aeparatod(4 mm.), situated on edge of excavation* 
Forceps extremely short, concealed by elytra, concave on ventral 
aspect, from which spring the laminse, these latter very long, and 
widely rounded at apex, meeting but not overlapping- Logs 
moderately long, feebly sinuous, clothed with stout setae, inter¬ 
mingled with a few paler scales. Dimensions : <$, 22 x B mm. 

Hab .—New South Wales: Jimiabyne(H. J. Carter). 

This species was among the Amycterid<v brought back from 
Mt. Kosciusko, by H. J. Carter. It belongs to the PAmprma* 
group, but mey be distinguished from that and all other member* 
of the group by the widely separated abdominal fascicles. The 
black colour of the derm, not obscured by scales, and the shiny 
granules give it a very characteristic appearance. 

PsAUDOKA IMPKEHSA Boisduva]. 

Pualidum imprts&a Boisd., Voy. Astrolabe, ii., p,375, t.T, f, 10; 
Macleay, loc. cit. t p*208; P, crenata Boisd., he. eit. 9 p.385; P. 
Utlyi Maoleay, loc. cit p.213; P. Uowitti Macleay, loc . ci«., p.211; 
P. mvrohunda Macleay (nec Gyll.), loc. cit., p*207. 

<£. Elongate, subparalle), convex; densely clothed with scale* 
varying in colour from grey and yellow to black, prothorax 
indistinctly trivittate, elytra maculate, seta? pale yellow. Rostral 
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ridges Home what flattened, the grooves not deep; menfcum dentate 
anteriorly. Prothorax (7 k 7 mm.) widely rounded on sides, 
anteriorly produced to a moderate extent; finely and closely 
granulate. Elytra(15 x 9 inm.) not much wider than prothorax, 
feebly rounded on sides, humeaal angles thickened but not pro¬ 
minent; stria; transversely crenulate, hardly definitely foveate, 
interstices finely and closely setigero-granulate; the first, third, 
fifth, and seventh in double, the others in single series (in some 
specimens all the interstices are granulate in double series). 
Metasteruum concave, anteriorly raised to level of middle cox*. 
Anal excavation deep, the sides vertical, pre&nal fossa deep and 
hidden; fascicles moderately far apart(2 mm.), situated on the 
edge of the excavation. Forceps rather short, slender towards 
apex; lamina* long, straight, broad at base and tapering towards 
apices, winch are rounded and do not overlap. Dimensions: 
<$, 22 x 9; $, 22 x 9*5 mm. 

Hab. —Victoria : Melbourne, Fern Tree Gully—Tasmania. 

I have examined the types of P. cienala , P. Ilelyi , and P. 
tiowittiy as well as the one Macleay doubtfully referred to P. 
mirabunda, and cannot distinguish them from the Tasmanian 
species, P. imprtssa, which can be confidently identified from the 
description and figure. The continental specimens differ slightly 
in being, as a rule, smaller and narrower; but in all other par¬ 
ticulars, and in the arrangement of the sexual organs of the male, 
they are identical. 

PSALIDUKA MIKABUNDA Gyileilhai. 

Gy 11., Schonh., Gen. Cure, ii., p,471; Boheniann, Schonh., Gen. 
Cure. vii. (1), p,52; Boisd., Voy. Astrolabe, ii., p,377; Macleay ( 
ioc. <n/., p.207. 

I am quite unable to identify this species from description, the 
species being originally described from a female. Bohetnann 
described the male, but his description is so short as to be worth¬ 
less. The species identified doubtfully by Macleay as P. m»ra- 
bunda is the same as P. imp* % ewa Boisd. 
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The following excerpts from the description would seem to 
indicate a species of kite P.-fmpmsa-group:—-“ Ocuii subovati.” 
41 Thorax latitudine medii nou longior, rotundatus; antice leviter 
bisinuatus, lobo medio parum producto.” “ Elytra . . . angulo 
huvnerali prominulo, tuberculato; . . . . supra canvexa, obsolete 
tranversim rugulosa et adhuc obsoletius striatopunctata, inter* 
stitiis alternis elevatioribus, subcostatis, omnibus subtilius seri¬ 
atim tuberculafcia.” 

The species named by me P. cultrata , has been sent out from 
the Brussels Museum under the name of P , mirabunda Gy 11. 
There is, however, no means of knowing how this identification 
was arrived at, and there are several points about the clothing 
which are laid stress upon in the description, and which are at 
variance with P. cultrata :—“Thorax , . . tuberculis . , . pono 
et seta declinata, pallida, inBtructia.” “ Elytra . . . . tuberculis 
poro et seta pallida instructs; nigro-fusca, opaca, in cavitatibus 
parce cinero-squamulosa.” 

In P. cultrata the setae are of very dark brown or black colour, 
while the elytral clothing, though sparingly present in the 
l( cavities/’ can hardly be called cinereous. 

Of the last segment it states — u Segmento ultimo magno, rotiin- 
dato, medio impresso.” This, though there is a faint mesial 
impression, agrees much more with the female of JP. imprest a, as 
do also the clothing and setae. 

I have a female which agrees very closely with the description 
of P . mirabunda Gyll, but, as the females of several of this 
group also do so, I hesitate to describe it more fully. 

PsAUDUBA FLAVOVAUIA, n.#p. 

Elliptical-oval, convex. Prothorax finely granulate, elytra 
striate, interstices granulate; fascicles moderately close; forceps 
short, laminae long and overlapping. Black, rather densely 
clothed with fine scales varying on the elytra from yellow to 
reddish-brown, elsewhere yellow, undersurface bare except for a 
few scales, more marked on metasternum and at sides, setae 
yellow, long; fascicles red, anal hairs dark brown* 
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Head convex, clothed with yellow scales intermingled with 
setae, nostrum short, ridges flattened, basal impressions shallow, 
but with a well marked groove leading from median notch to 
depression behind the marginal plate. Mentum bearded, dentate 
anteriorly. Mandibles simple,'densely clothed with yellow setae. 
Prothorax (6 x 6 mm ) evenly rounded on sides, median lobe 
slightly produced, collar-constriction feeble, median line traceable 
throughout; densely and finely granulate, granules contiguous, 
each bearing a long, stout, decumbent seta. Elytra(14 x 8 mm.) 
rather feebly and evenly rounded on sides, strongly declivous; 
apex mucronate, base widely ernarginate, shoulders moderately 
prominent; striate, strise broad, rather indistinctly divided into 
foveas by transverse setigerous ridges, interstices closely granu¬ 
late in double series except on the fourth and sixth, and ends of 
the second interstices, where they are in single series; sutural 
interstices widened at base, and to less extent the third and fifth 
also, granules fine, umbilicated, setigerous ; sides irregularly 
granulate. Metasternum widely concave, moderately raised at 
sides. Fifth ventral segment moderately deeply excavate, exca¬ 
vation barely reaching to anterior margin; preanal fossa deep, 
not very sharply marked off from rest of excavation; posterior 
border fringed laterally with short hairs, supernumerary ridges 
present at sides; fascicles small, moderately close(l mm.), situated 
just within the edge of the excavation. Forceps short, thin, 
with the blades turned on themselves near apex; Jainime very 
long and curved, rather narrow near base, but broadening out to 
apex, apices widely rounded, overlapping; forceps fringed along 
inner edge. Postanal process of apical tergite strongly bearded, 
legs moderately long, clothed with yellow setre, and denser black 
spines on undersurface of tibiae. Dimensions: 20 x 8 mm. 

Hab .—South Au»tralia(?)(Macleay Museum). 

Closely allied to P. Sloanei , but differing in its smaller size, 
finer granulation, and in the colour of the clothing; the abdo¬ 
minal fascicles are also much smaller than in that species, though 
about the same distance apart. My specimen is from the Macleay 
Museum, and bears a label 11 8. Aust. t it belongs to a group 
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which is (with the exception of P, falciformi#) confined to the 
south-eastern corner of Australia, and may have come from the 
eastern portion of South Australia. 

Psamduua Sloanei, n.sp. 

Elongate-oval, convex. Prothorax finely granulate, elytra 
striate, interstices granulate; fascicles moderately close; forceps 
short, thin, laminae broad ami overlapping. Black, opaque, 
densely clothed with scales varying in colour from light grey to 
yellow and brown; sides of metasternum and ventral segments 
lightly clothed with yellow pubescence; setie yollowish-brown; 
fascicles and hair reddish. 

Head strongly convex, densely clothed. Rostrum short, 
internal ridges more prominent at base than external; basal 
impressions and median notch strongly marked, behind marginal 
plate is a deep pit with a groove running along middle from basal 
notch to pit. Montum sparingly bearded, and with a median 
dentiform projection anteriorly. Mandibles simple, clothed with 
yellow and brown sette. Prothorax(7 x 8 mm.) evenly rounded 
on sides, widest about middle, median lobe feebly produced, 
collar-constriction well marked; disc slightly flattened, median 
line obsolete; granules fine, discrete, rounded, each with a large 
setigerous puncture on posterior or lateral aspect. Elytra 
elongate-ovate(16 x 10 mm.), .very little wider than prothorax, 
evenly rounded from base to apex, base widely ernarglnate, 
shoulders prominent, tuberculiform; apex mucronate; striate, 
stria* somewhat wavy, trausversely and feebly rugate; interstices 
prominent, convex, granulate, granules rounded, setigero-punctate, 
sutural interstice granulate in double series in basal half only^ 
third, fifth, and seventh in double series; second, fourth, and sixth 
in single series, becoming double in places; sides longitudinally 
striate, interstices granulate. Metasternum concave, deeply 
grooved in middle, raised antero-laterally not quite to level of 
middle coxae. Fifth ventral segment deeply excavate, excavation 
reaching anterior margin only in middle line, preaual fossa deeply 
sunken, hidden, with * median groove running from fossa to base 
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of segment; posterior edge only visible at sides! supernumerary 
ridges present at aides; fascicles stout, moderately cloee(l mm,), 
situated just within excavation. Forceps short, blades thin and 
turned on themselves at apex; laminae long, rounded at apex and 
overlapping, fringed at base with short yellow scales extending 
along forceps. Apical tergite strongly bearded. Legs rather 
long, densely clothed with pale scales and darker set®. 

9 . Of a shorter, more oval form than head and prothorax 
(6*5 x 7 mm ) as in elytra(14 x 9 mnt) more gradually pro* 
duced at apex, shoulders not quite so prominent, sculpture as in 
£; ventral segments convex, with a rather faint impressed line 
running down third, fourth, and fifth segments, expanded in 
middle of each segment into a shallow depression. Dimensions : 
<J, 23 x 10; 9 , 22 x 9 mm. 

Bab. —Wsgga(Macleay Museum), Mulwals(T. G. Sloane). 

Closely allied to P. tmprma, but differing principally in the 
laminae of the forceps being curved and overlapping; the forceps 
themselves are rather longer and thinner. I have dedicated thia 
species to Mr. T. G. Sloane, who has taken it commonly around 
Mulwala, and to whom the opportunity of attempting this paper 
is primarily due. 

PsALIDUftA CULTBATA, n.Sp. 

Elongate-ovate, rather robust, convex. Prothorax finely 
granulate; elytra foveo-atriate, interstices granulate; fascicles 
moderately close; forceps short, obtuse, lamina long and over¬ 
lapping. Black, opaque; elytral fovea sparingly clothed with 
minute muddy scales; setee black; fascicles and anal hair black. 

Head convex, rather densely, rostrum more sparingly, setigero- 
punctate. Rostrum very short, internal ridges more prominent 
at base than the external, basal sulci rather shallow but with a 
well defined median notch, median area depressed, running into 
pit behind marginal plate. Antenna with the second joint of 
funicle noticeably smaller than first. Mentum sparingly bearded, 
dentate anteriorly. Mandibles simple, clothed with long seta 
Prothorax(7 x 8 mm.) evenly rounded on sides, widest about 
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mkkfie; mCdtom lobe feebly produced, disc feebly flattened ill 
centre, with faint oollar-const riction and well marked median 
line; granulate, grannies fine, larger about collar-constriction and 
sides of base, closely set and setigerous. Elytra(16 x 9*5 irm.) 
evenly rounded on sides, strongly declivous; base rather deeply 
emarginate, shoulders thickened, outturned aod prominent; apex 
mucron&te; foveo-striate, fovete almost quadrilateral, separated 
by rather low transverse ridges; interstices slightly wavy in 
coarse, finely setigero-granulafee, sutural interstice only prominent 
at base; second, fourth, and sixth in single series, somewhat 
irregular; third, fifth, and seventh in double series; sides longi¬ 
tudinally striate, interstices granulate. Metasternum widely 
concave, raised laterally almost to level of middle coxae. Anal 
excavation moderately deep, extending to anterior margin in the 
middle line; preanal fossa not very sharply marked off, with a 
median line or groove extending from fossa to anterior margin; 
posterior edge with a short fringe of black hair at the sides; 
fascicles moderately close(l mm.) and situated w*el) within the 
excavation. Forceps extremely short and obtuse, not quite 
meeting at apex; lam in* very long, parallel-sided, apices broadly 
rounded, overlapping. Penis narrowed towards apex, which M 
bulbous. Postanal process of apical tergite strongly bearded. 
Legs moderately long, clothed with black set* and rather stout 
spines along undersurface of tibiae. 

J. Somewhat smaller and more elliptical in shape, apex not so 
abruptly rounded; head and prolhorax(6 x 7*5 mm.) as in the 
median line, however, is not present; elytra(l 4x9 nmt.) with the 
foveee not quite so distinct; ventral segments larger, feebly convex, 
with shallow lateral impressions, and a median impression on the 
apical segment. Dimensions : <J, 23 x 9*5; $,21x9 mm. 

ffab .— u Australia "(Brussels Museum); Victoria, Melbourne. 

This species has been sent to Mr. A. M. Lea from the Brussels 
Museum under the name of P. mirabunda Gyll.; but, for reasons 
cited under that species, I am inclined to maintain it as distinct. 
From P. impr6$$a t it differs, inter a/ie, in the blunter and stouter 
forceps. It is more closely allied to P. monficote, which may 
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inter be shown to be entitled only to varietal rank. I.am 
indebted to Mr. A. M, Lea for my specimens. 

P&aumjha mowticoia, n.sp. 

Of an elongate, subparalle^ form, convex, Prothorax finely 
granulate; elytra foveo-striate, interstices granulate; fascicles 
moderately close; forceps short, laminae very long, not overlapping. 
Black, opaque, sparingly clothed with minute muddy scales; setae 
dark brown, fascicles red. 

Head convex, rather closely setigero-punctate. Rostrum short, 
external ridges somewhat flattened, internal ridges prominent, 
separated at base; basal impressions well defined, median area 
depressed in front into a deep pit behind emargination. Mentum 
sparingly bearded, anteriorly dentate. Mandibles simple, 
clothed with long set®. Prothorax(6 x (r5 mm.) rounded on 
sides, feebly produced in front, disc somewhat flattened, collar- 
constriction faint, median line traceable throughout; closely and 
finely granulate, granules setigero-punctate, rounded, smaller and 
closer together in centre than at sides. Elytra(14 x 8 mm.) sub- 
parallel, widest beyond middle, and feebly rounded to base and 
apex; apex abruptly rounded, mucronate; base widely arcuate, 
shoulders not prominent; foveo-striate, fovem transverse, rather 
irregular; interstices granulate, granules fine, setigero-punctate, 
arranged for the most part in double series, the fourth and sixth 
in parts in single series, sutural interstice flattened and thickened 
at base, elsewhere represented by a row of minute granules; sides 
granulate. Metasternum declivous posteriorly, widely concave, 
•ides raised almost to level of middle coxae. Anal excavation 
deep, reaching to anterior margin; preanal fossa hidden, posterior 
edge fringed at extreme sides; fascicles moderately separated 
(about the same distance, apart as in P. tmpmaa), rather small, 
situated just within border of declivity. Forceps very short, 
barely meeting at apex and not projecting beyond elytra; l&minte 
very long, apices widely rounded, meeting but not overlapping. 
Fanis narrow, apex truncated, feebly notched. Legs moderately 
long, tibiw with grey scales and strong black set® or spines along 
underside. 



580 


REVISION or THE AMTCTERID^, 


$. Of a more oval form, apex more gradually produced. Read' 
and prothorax(5 x 6 mm.) as in but prothoracic impressions 
absent; elytra(14 x 9 mm.) more rounded on sides* apex not 
mucronate, shoulders slightly more prominent, sculpture loss 
regular; undersurface slightly convex, fifth ventral segment with- 
a well defined mediau impression not reaching base or apex. 
Dimensions: 20 x 8 mm.; $, 20 x 9 mm, 

Hab>~*~ Victoria: Buffalo Mountains(T. G. Sloane); Mt. Macedon. 

Close to the preceding species, and to P, impr^iaa; the form of 
the lamina) will at once distinguish it from the latter, From P . 
cidtrata it differs in its more parallel-sided form, and somewhat 
differently sculptured elytra; the depressions in the elytral striae 
are smaller and much more irregular, while the intrastrial. 
granules are more prominent; the forceps are as in P . culirata ,, 
but the laminae merely meet at the apex and do not overlap; the 
penis is also differently shaped; the abdominal fascicles are 
slightly further apart, and somewhat differently set. 

Psauddra ABNORMI8 Macleay, loc. ciLy p/215. 

A small parallel-sided species, without evident forceps. 
Black, legs red; sparingly clothed with muddy-brown scales,! 
negro-setose. 

Head convex, rostral ridges flattened, sulci obsolete at base, 
median area strongly depressed; mentura bearded, dentate ante¬ 
riorly. Prothorax(6*5 x 6*5 mm.) rotundate, apex slightly pro* 
duoed, feebly depressed along median line; very finely and closely 
granulate. Elytra almost parallel-sided, scarcely wider than 
prothorax (18 x 7 mm.); base arcuate* shoulders tuberculiform^ 
striae transversely ridged, almost foveate, interstices not much 
narrower than striae, finely granulate in double series throughout 
except on declivity, where they are in single series, but closely 
placed and not larger than on the rest of the interstice. Meta* 
sternum concave, the lateral borders raised in the form of a 
distinct tubercle to the level of the middle coxae. A pical segment 
deeply excavate, the excavation reaching anterior margin for a 
considerable distance on either side of the middle line; fossa deep, 
transverse, running out* towards each postero-lateral angle;. 
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fascicles small, situated far apart, almost at extreme margin of 
segment; forceps hidden except the apices, which are rounded, 
convex externally and concave internally, not meeting; laminae 
very small, projecting slightly beyond apex of forceps. Apical 
tergite visible between blades. Dimensions; 19 x 7; 9,18 x 7*5 
mm. 

Hab .—New South Wales: Goulbum, Yass, Gunning, Shoal* 
haven. 

The identity of this species is unfortunately somewhat open to 
dispute, as I cannot say with certainty that the type -has been 
examined. Under the label of P. abnormity in the Macleay 
Museum, there is only a female, while the pair in the Australian 
Museum bear the locality Monaro. Macleay, in his paper, 
described P. abnormu as from Argyle, and the species described 
above is from that locality; furthermore, I have found, among 
the Macleay duplicates, a specimen bearing the name P. abnormia 
in Macleay's handwriting. This species extends along the 
southern highlands, but in Monaro its place is taken by two 
other forms, both at present undescribed; one is the pair above 
mentioned, in the Australian Museum; and the other has been 
thought to be P. (TUrvillei ; pending investigation into the 
identity of the latter, I have described neither as new* 

P. abnormia is replaced, further to the west, by P. assimilis, 

PSALIOURA ASH1MIL18, n.Sp. 

<£. Elongate, subparallel, convex. Prothorax finely granulate; 
elytra striate, interstices rather coarsely granulate; anal excava¬ 
tion deep; forceps hidden. Black, granules shining, legs reddish- 
brown, sparingly clothed with minute black scales between the 
granules; legs clothed with stout black seise intermingled with 
light yellow scales; abdomen with a few sparse yellow scales; 
nigro-setose. 

Head convex, strongly somewhat rugoaely, punctured. Ros¬ 
trum fully excavate, ridges flattened, lateral basal sulci almost 
obliterated; median basal notch very deep, leading across median 
area into a A*shaped sulcus behind marginal plate* Mandibles 
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simple, slightly lipped. Mentum bearded, anteriorly dentate. 
Prothor*x(7 x 6*6 mm.), feebly dilated ©n sides, widest in front 
of middle, base truncate, apex slightly produced in middle; 
median impression and collar-constriction rather faintly marked; 
disc finely, closely, and evenly granulate, the granules becoming 
larger on the sides. Elytra(14 x 8 mm) very little wider than 
prothorax, gently rounded on the sides, apex not tnucronate, base 
emarginate, shoulders prominent, tuberculiform; disc regularly 
striate, »tri» slightly wavy in course, and crossed by numerous 
low interstices regularly setigero-granulate, sutural granules 

much finer than the others, in double series only at base; second 
interstice in double, the others in single series; all the interstices 
stopping short at the apical declivity; the third, fifth and seventh 
each being represented on the declivity by two or three isolated 
slightly larger granules. Metasternum concave, lateral margins 
raised to level of middle coxa*. Anal excavation deep, extending 
to anterior margin of the segment for a considerable distance on 
either side of the middle line; preatial fossa deep, transverse; 
posterior border without any sinuosity; fascicles situated far 
apart, near the posterior margin of the excavation. Forceps 
hidden except the apices, these widely separated, obtusely pointed^ 
the laminaa being very small, and situated on the inner surface, 
slightly projecting beyond tips of forceps. Penis truncate, apex 
notched. Legs moderately long, tibiae feebly sinuous. 

$. Of a slightly more ovoid form than elytra more narrowed 
posteriorly, this difference not being so marked as in P. abnormis 
or other species of the genus; in the bead, prothorax(6‘fi x 7 mm.), 
and elytral sculpturd (14 x 9 mm.), it resembles the male; ven- 
trally it differs in being slightly convex, in wanting the lateral 
tubercles on the metasternum, in having the intermediate 
segments longer, and in the apical segment not being excavate, 
but with a faint impressed line posteriorly. Dimensions: 

Si *8; 9 , SI x Smm, 

—New South Wales: Hartley (E. W. Ferguson), Orange 
(T, 0. Sloan©). 

Veiy ‘©lose to P. abnormis Macleay, but differing in its 
larger sise, different clothing, darker set», and in elytral 
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sculpture. The eiytral granules in -P. ommtZw are rather 
coarser, in single series (except on the third interstice), and with 
only the alternate interstices represented (by two or three 
granules each) on the declivity; the humeral angles are also more 
prominent. 

\ 

PSALIDtmA PERL AT A, n.Sp. 

(J. Of a short, ampliate form, convex. Prothorax finely granu¬ 
late; elytra striate, interstices granulate, apical excavation 
shallow, no fascicles present; forceps hidden, apices not meeting. 
Black, legs reddish; densely clothed with grey and yellow scales, 
giving elytra a maculate appearance; apical tergite clothed with 
yellow hair; legs with yellow setae and short white scales inter¬ 
mingled; setae yellow. 

Head wide, convex, rather sparingly setigerchpunctate. Ros¬ 
trum well marked off from head, external ridges wide, feebly 
convex, internal ridges depressed, lateral sulci and median basal 
notch represented by three small isolated impressions along trans¬ 
verse sulcus; median area narrow, depressed in front behind 
marginal plate. Mandibles simple, the outer portion thickly 
covered with stout yellow seta. Men turn sparsely bearded, 
dentate anteriorly, Prothorax(6 x 7 mm.) roundly dilated, widest 
in front df middle, apical lobe feebly produced, no collar'constric¬ 
tion nor median line. Closely covered with round, black, shining 
discrete granules, closer together and finer in the centre. Elytra 
(IS x 8 mm.) evenly rounded on sides, very wide; apex strongly 
flanged, not mucronate; base feeble excavate, humeral angles 
marked but not prominent; disc with rather shallow longitudinal 
striae, the sculpture of which is obscured by the thiek clothing 
but not foveate; interstices rather broad, irregularly granulate 
in double series, the granules unequal in she, the larger ones 
slightly flattened, shining, each bearing a long decumbent yellow 
seta. Sides somewhat irregularly granulate, rather more coarsely 
than on disc. Metasternum transversely concave, the lateral 
margins raised on each side in the form of a prominent tubercle 
beyond the level of the middle cox». Third and fourth ventral 
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segments short, depreseed along anterior margin; fifth shallowly 
excavate, the limits of the excavation not well defined but extend¬ 
ing to the anterior margin of the segment for some distance on 
either side of the middle line; preanal fossa in the form of a 
parallel-sided sulcus, deepest in the middle, running the whole 
length of the posterior border, and separated from the excavation 
by a definite ridge; no fascicles present. Forceps hidden except 
the apices, which are rounded and with short fringe of bristles 
on the inner surface. Penis blunt, almost truncate. Legs 
moderately long; anterior tibia© with the lower end bent sharply 
inwards, almost at right angles. Dimensions: $,19x8 mm. 

Hab ,—South Australia, Eucla—West Australia, Eyre(C. 
French). 

A remarkable species lying on the border line between P$ali 
dura and Talaurinus . In general appearance close to T 
Riverinat Macl., but more nearly allied to P . abnormi$ Macl., in 
the form of the metasternum, and in the forceps. The form of 
the anal excavation, however, is very similar to that in T. 
Riverinas, and that species may have to remain, where Lea* has 
placed it, in Pmlidura. On dissecting the specimen before me, 
as far as possible, the existence of a vertical plate between the 
ends of the forceps was disclosed. 

Postscript {added November 29 th , 1909 ).—While the foregoing 
paper luw been passing through the press, I have been able to 
obtain a translation of the second part of Dohrn’s paper, which 
throws light on some of the more obscure species. I should like, 
therefore, to add the following notes :— 

P. decipienB Dohrn—This species should, from Dohrn’s 
description, be a member of the P,/orJicula£a~grQup< It has the 
abdominal fascicles close together (1 mm.), but may be distin¬ 
guished by its smaller size (12-13 mm;) and apparently coarser 
elytral sculpture. 

: P* mirabitisKirby. —Dohrn has shown that the species hitherto 
regardedasP, mirabili* can no longer be so; and he has named 

' *frttaa My. Stic. Smith Australia, xxvlil, 1904. p,ilL 
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it P. GylUnhalL As, however, P. reticulata Boisd., was founded 
on the female example of the same species, that name must take 
precedence. At present, I am ignorant of the true identity of 
P , mirabilie Kirby. 

P . mirabunda Gy 11 .—Dohrn had before him three speoimens; 
which he designated as Nos. 5,' 6 , and 7. No.5, bears a label; 

44 Phalid impressa, Dupont. N. Holl. Dupont and, while in a 
bad condition, bears evidence of dense elytral clothing. No. 6 ,£, 
bears two labels: 44 Tasmania 99 and 41 Mus. Gall.” No.7, 9 , is 
Gyllenhai's type. 

Dohrn, after considerable discussion of the question, came to 
the conclusion that No.5»*i\ impressa Boisd., Noa .6 and 7«JP. 
mirabunda ; and he states that possibly, through long life and 
abrasion, the one might be reduced to the condition of the other. 
This is my own opinion, and I have little hesitation in stating 
that P. mirabunda Gy 11., «I J . impresm Boisd. 


NOTES FROM THE BOTANIC GARDENS. No.15. ON 
A PLANT, IN FRUIT, DOUBTFULLY REFERRED 
TO CYMODOCEA. 

By J. H. Maiden and E. Bbtchb. 

(Plate xlix.) 

POTAXO0XTONACEJS, 

Cymodooba(I) 01 li at a (Fofsk.) Ehrenb. 

Murray Island, Torres Straits; (Charles Hedley, September, 
1907; and specially brought under our notice by Mr. A. H. 8 . 
Lucas). 
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The fruit and floral organs of this species h*v£» never been 
previously obtained, and a description of the mature fruit will be 
therefore of interest. 

Fruit-carpel solitary, on a thick stalk nearly 20 ram. long, 
avate^globular, compressed, about 17 mm. long and slightly less 
broad, crowned by the thick persistent base of the style, of soft 
coriaceous texture and densely covered with short soft prickles 
thickened at the base. At full maturity the carpel opens at the 
top in more or less deep slits, forming irregular teeth or lobes, 
front a few to 8 or 9 in number. Seeds 1 to 3 in the carpel, 
attached laterally, roughly globular, but of irregular shape and 
somewhat umbonate, about 10 mm. in diameter; testa thin;, 
embryo slightly curved. 

Ascherson and Grabner describe the fruits of Potamogetonace® 
in u Das Fflanzenreich” (1907) in the following words: “Frucfcus 
drupacei vel pericarpio raerabrauaceo, maturi non dehiscentcs, 
monosperIni. ,, 

From the above description, and from our description and 
figure of the fruits of Cymodocea ciliata , it wiU be seen that the 
position of this species is abnormal, not only in the genua 
Cymodocea , but also in the Family Potamoyetonacem ; the plurality 
of seeds being without precedent in the Family. We found three 
seeds in one of the old open fruits, two seeds in another one, and 
one seed in an unopened fruit which we figure in longitudinal 
aectiou(fig.G). The question now arises, should the species be 
removed from the genus, iu spite of the great similarity of the 
vegetative organs to other species of Cymodocea whose floral 
organs are known ? We think it would be premature to propose 
such a change in the present state of our knowledge of the plant; 
for both male and female flowers are still unknown, and it would 
be difficult to give its right poeitiou in the system without 
knowledge of the flowers. 

There is a note on C. zosterifolia F.v.M., by the late Baron vou 
Mueller, in the Victorian Naturalist for February, 1893, but the 
species to which we refer is not touched upon. 
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We are indebted to Mr. C. Hedley, F.L.S., for the following 
note upon bi» specimens—“1 gathered the accompanying plants 
during the last week in September, 1807, on a mud-flat, at low- 
water, on the western shore of Mer, the largest of the Murray 
Islands. Hoddon* has recorded and figured the Murray 
Cymadocea as the food of the dugong. Observing this, I asked 
a native to point out to me the dugongi food—in pigeon English, 
4 You go catch'em proper kaikai belongs dugong/ He took me 
to a mud-flat just uncovered at low-water of neap tide, thickly 
grassed with Zostera. Hidden among the Zostera and evidently 
Close cropped by the dugong, was the Cymodocea. The flowering- 
season had not long passed, but I was able to secure the fruits 
which you have examined/* 


EXPLANATION OF PLATE XLIX. 

Cymodocza{?) ciliata (Forsk.) Ehrenb. 

Fig.A.—Plant in fruit. 

Fig.B.—Top of a leaf, magnified. 

Fig.C.— Portion of a leaf still more magnified. 

Fig.B. -—Fruit-carpel. 

Fig.E.— Frult-olrpel opened. r 

Fig.F.—Fruit-oarpel showing two seeds. 

Fig.G.-*-Vertical section of fruit-carpel, 

Fig.H.—Soft prickles covering the carpel, magnified. 
Fig. I.—Seed. 

Flg.K.—Vertical section of seed. 


* Hadden, u Heed-Hunters, Black, White and Brown," 1901, pp.251-9, 

fig. 16 . 
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WEDNESDAY, OCTOBER 27th, 1909. 


The Ordinary Monthly Meeting of the Society was held in 
the Linaean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, October 27th, 1909. 

Mr. C. Hedley, F.L.S., President, in the Chain 

ANNOUNCEMENTS. 

(1) A Special General Meeting will be held on Wednesday, No¬ 
vember 24th, at 8 o’clock, before the Ordinary Monthly Meeting 
on the same date. Bnninexs: (l)the confirmation of the amend¬ 
ment of Rules xvi., xxi., and xxiii.(detailed in the Abstract for 
September); and (2) the election of an Auditor, for which position, 
Mr.F. H. Payment, F.C.P.A., will be nominated, on the Council’s 
recommend ati on. 

(2) Professor David’s lecture to the Society on the Scientific 
Results of the British Antarctic Expedition, 1907*09, will be 
delivered in the Geological Lecture Theatre, at the University, 
on Wednesday, November 10th, 1909, at 8 p.m. Tickets of 
admission will be sent to Members with the Abstract. 

(3) The Council is prepared to reoeive applications for 
three Linnean Macleay Fellowships, tenable lor one year from 
April 1st, 1910, from qualified Candidates. Applications should 
be in the hands of the Secretary on or before 30th November, 
1909, who will afford all necessary information to intending 
Candidates. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 10 Vok, 74 Parts or Nos., 20 
Bulletins, 1 Report and 14 Pamphlets, received from 46 Societies, 
Jfcc., and one private donor, were laid upon the table. 
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Mr. W. J. Rainbow exhibited a small collection of Arachnid* 
obtained by Count Mttrner and Mr. W. W. Froggatt in the 
Solomon Islands, including Palyaiea specioma Pock., Gasteraeantha 
tignifer Pock., G. atnntillam Butl., from Russell Island, a variety 
of the latter from Guadalcanar Island, and O. metallim Pock., 
from Bougainville Island. The Arachnid* of the Archipelago 
are not well known. The most important paper dealing with 
this branch of the fauna was published by Pocock ( u Scorpions, 
Pedipalpi, and Spiders from the Solomon Islands/’ Ann. Mag. 
Hat. Hist. i. (7), June, 1898, p.457). The Solomon Island 
Archipelago is the habitat of the most brilliantly coloured 
Qasteracanthids known. 

Mr. A. F. Basset Hull exhibited a skin and an egg of the 
White-faced Storm-Petrel (Pdagodroma marina Latham), and 
eggs of the Little Penguin (Eudyptula minor Gould), taken by 
him on Tom Thumb Island (Five Islands Group) near Wollon¬ 
gong, N.S.W., on 17th October, 1909. The island, barely half 
an acre in extent, was inhabited by a colony of about one 
hundred Storm-Petrels, breeding in burrows in the sand a few 
inches beneath the roots of Mwembryanihemum sp. The burrows 
were from 2-4 feet in length, with small semicircular entrances. 
On the south-eastern side, where the first arrivals had made 
their homes, the burrowy contained partly incubated eggs; on 
the middle of the island the eggs were fresh, while on the 
north-western side the latest arrivals were sitting in their 
completed burrows, preparatory to laying. The eggs were laid 
on the bare sand, or on a few sprigs of salt-bush (Atripkx sp.). 
The bird exhibited was a male, and was taken while sitting on 
an egg. The Penguins were found in crevices of the rocks 
beyond reach of the breakers, or in shallow burrows amongst the 
vegetation at the top of -the island. Their nests contained in 
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most instances heavily incubated eggs or young birds in all stages 
of growth. Hitherto the Storm-Petrel has not been recorded as 
breeding on the coast of New South Wales, Mud Island, Port 
Phillip, being the most northerly limit on record. The Penguins 
are known to breed on Montague Island, and the Tollgates, off 
Bateman's Bay, and this adds another, more northerly record of 
the breeding-place of tins species. Puffinun chlovorhynehm 
Lesson, and Demiegretta sacra Gmelin, were also observed pre¬ 
paring their nests on Tom Thumb Island. 

Mr. C. F. Laseron, by permission of the Curator, Technological 
Museum, exhibited a remarkable specimen of (Jonnlaria Iwvwjata 
Morris) Molucca] which was lately forwarded to tl>e Museum 
by Mr. H. Melville, School-teacher at Lochinvar near Maitland, 
N.S. W. ( who obtained it from that district. Very little is known 
of the aperture in this genus, so that the specimen, which has 
this structure very well preserved, is of considerable scientific 
value. In this case the four walls of the shell are bent sharply 
inwards iutq the aperture; a fortunate fracture having revealed 
that they continue downwards into the shell, with a gradual 
convergence for at least £ of an inch, the cavity below this point 
being filled with matrix. The ornamentation is also continued 
without interruption on the infolded portions of the sides. 

Mr. T. H. Johnston exhibited a series of Entosoa collected in 
New South Wales. The following species were represented 
Jlymenokpis sp.(immature), from the intestine of a duck(Bathurst); 
IL carioca Magaelh., Davainea msticillns Moiin, and D. tetrmjma 
Molin, from the intestine of fowls (Sydney, Bathurst); Echino* 
rhynchus sp., from the rectum of the black snake, Pseudvchys 
porphyrutcus Shaw,(Gosford, Sydney); Pkymfoptera sp., from the 
stomach and duodenum of the tiger-snake, NoUchAs scuUitus(8yd- 
ney); (Esopkagostomum sp., a very small reddish species which 
sometimes occurs in hundreds in the upper part of the duodenum 
of Mm devumanm PalL, (Sydney); ffymmofopi* marina Duj», 
Giyantorhj/nchus moniliformis Browser, and 'JVichocsphalns node* 
ms Rad., from the lhfcestine-of M, aiexnyidrinm Geoffi\, (Sydney); 
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Trkhodm crassicauda Bellingham, from the bladder of M. rattus 
Linn., M. alemrvdrinuH Geofft*., and M. tnuncnlue Linn. (Sydney), 
this parasite being apparently unrecorded from these three hosts 
in other parts of the world, though it is fairly common in the 
bladder of M, decumanus in this State. 

Mr. Baker exhibited (1) dyed specimens of South Austra¬ 
lian Sea Balls, compacted fibres of Posidonui amtralis. (2)Timber 
of Eucalyptus tjfabulm , showing unusually wide annual rings, 
from Barren Jack, N.S.W, And (3) branchlets of a 11 Grey 
Gum ”(Eucalyptus punctata) with variegated leaves, from Point 
Clare near Gosford, together with sections of such leaves shown 
under the microscope The exhibit formed the most remarkable 
instance of etiolation in a Eucalypt that he had ever seen. The 
oil-glands of the variegated loaves appeared to be quite normal. 

Mr. Cheel exhibited specimens of the Hygroniefcric Club-moss 
(Sidayinella kpidophylla) which is being offered for sale in Sydney 
just now, together with a locally published circular extolling its 
virtues, real or imaginary. He also showed examples of two 
Australian lichens, Parnwliopsi# mmUnridi* Nyl., and Ifateroden 
Mwlleri Nyl., which possess the character of inrolling during 
dry weather, and unfolding in damp or rainy periods, in a very 
marked degree, and which displayed it more rapidly even than 
the Syrian “ Rose of Jericho "(Aiutstatim Jlwrochuntim ), or the 
Mexican Selmjimlla lepulophylla Spring. He showed also fresh 
specimens of Barley (Hordeum vuhjare Linn.) raised from seed 
obtained at the last Agricultural Show, affected with Powdery 
TAildew^Erysipke graminis DC., syn. Erysiphe graminis Link), 
and a Smut [Ustihtgo nuda (Jen.) Kell. & 8w.], as well as the 
uredospore stage of a Rust(/ > uccint« sp.). Also Potato-leaves 
affected with Early Blight of Potato6s(J/aero^x>riwa soluni Ell, 
A Mart.) and. others smitten with the Late Blight or so-called 
Irish Blight (Phytophthora xnfestans De Bary), obtained re¬ 
spectively from Penshurst and Kogar&h. 

Dr. Greig-Smith exhibited oultures of two races of a bacterium 
distantly related to the colon bacillus. These were identical in 
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every respect, excepting with- regard to the growth on gelatine, 
upon which one of them grows as a flat, the other as a slightly 
raised film. Neither individually ferments saccharose, but a 
mixed culture is capable of doing so. He also showed two 
household sponges, one of which had been infected with a slime- 
forming bacterium originally obtained from a slimy sponge. The 
infected sponge was very slimy, and had considerably contracted 
and lost its elastic character. The control-sponge kept under 
the same conditions was normal. 


[Printed off December 1st, 1009.] 
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REVISION OF THE AUSTRALIAN CURCU L10NI1X* 
BELONGING TO THE SUBFAMILY 

cn y promt yxv hides. 

Paiit X. 

By Autictk M. Lka. 

Parts ix. ami x. deal with ChirfacMorns and its allies, all of 
which belong to the “ Cryptorh ync h idea wain" of Lacorduire. 
Of the species recorded from Australia, I am acquainted with all 
except Ckirtn'inturnnhaiduluM Pane., and GaHttrocurm* niyrotvatm* 
Chevr. The latter species probably does not belong to Gantftro- 
ctrcusy hh M. Chevrolat proposed for it the generic name of 
CoptOHcdOy without, however, giving a generic description. 

A character made use of hy Mr, Pascoe in Ids table, viz., 
“ Rostrum curved ” as against “ Rostrum straight ” is not to he 
relied on, as both Altaian and Aftlyrntt include species having the 
rostrum straight, and others having it more or less distinctly 
curved; in fact this character seldom appears to be of primary 
importance in the subfamily. 

Exithius was regarded by Mr. Pascoe as being allied to Chn™ 
tect*torn* t probably on account of the clothing and shape of the 
prothorax; but the short metasternum (though longer than in 
Titftaeia*), very narrow metasternal episterna, excavated head, 
and partial soldering of the two basal segments of abdomen in 
middle, would seem to exclude it from all association with that 
genus and denote an approach to Paleticnn. 

In nearly all the genera the metasternum is elongate, and with 
large or comparatively large epiaterna. The mesoaternal recep¬ 
tacle is subject to great variation,, being decidedly open in some, 

* It is with considerable doubt that I refer Tittuinn to the group 
b l 
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and as decidedly cavernous in others. In Dcvetiow* the pectoral 
canal is open at the apex, and terminates suddenly beyond the 
intermediate coxie; hut between these there is absolutely no jmu t 
of the tnesosternuiu that can come in contact with the sides of 
the rostrum or impinge on the ooxie. All the genera (with the 
exception of TUuacta) are winged. 

The species (with very few exceptions) are either more or less 
cylindrical, or flat with an elliptic or elongate-elliptic outline. 
The majority are clothed with large soft scales, with larger and 
semierect ones (sometimes setose in character) intermingled: 
many of them have fascicles; on the prothorax, six in number; 
two at apex and four across middle; on the elytra they are less 
uniform. 

The great majority of the species occur in heavy forest country, 
being very numerous in Queensland >tnd the northern coastal 
rivers of New South Wales; many occur in Tasmania, the genus 
pMudoinetyrus being almost confined to it. The bulk of the 
genera and species, however, are inhabitants of the Malay Archi¬ 


pelago and New Guinea. 

A. Mososternal receptacle absent. Okiustiosoh, # 

AA. Mesosternal receptacle open. 

a. MetaBternum very short, eyes coarsely faceted. Titvacia. 

an. Metasternum normal, eyes finely faceted. 

h. Tibia- with terminal hook and subapical tooth. KrnmtKHixua. 

hit. Tibia> with terminal book only. 

r. Rostrum longer than prothorax. 1*a\. 

<v. Rostrum no longer than prothorax. 

({. Eyes subtriangular. Okimamch. 

dd. Eyes round. 

Femora strongly dentate... 1 'im.y.oolywma* 

te. Femora edentate, or only the middle pair 

dentate. K rimers. 

AAA. Mesosternal receptacle cavernous. 

B. Eyes finely faceted. 

f Claw*joint short. Mktacymia. 

/. Claw-joint long. 

y. Front femora (at least) edentate. 

h . Scrobes visible from above.. Wimwdia. 

hh. Scrobes not visible from above. ErumeiNUH, 
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gg. Front femora dentate. 

t, Mesostcrnal receptacle with thin U-shaped 
walln. 

/, Elytra conjointly mucronate at apex. Oimsvuu*. 

}}. Elytra rounded or separately mucronatc 

at apex...*. Tychbech. 

it. Meaostcrnal receptacle stouter and more or 
less raised and vaulted, 

k. Rostrum thin.*,. PaKWOMETYUi;*. 

kk. Rostrum stout. Mktyuv*. 

BR. Eyes coarsely faceted. 

0. Meta stern uui shorter than first abdominal segment. 

. Claw joint squamose. (Jh >. m t irrokus. 

U. Claw joint glabrous, at most setose. 

m. Pent ora dentate . Ariurm hhiuth. 

mw, Femora edentate. 

w, Prothorax very feebly produced at apex and 

not impinging on head.... Mi:m<>muki’ha. 

nil. Prothorax distinctly produced at apex and 

overhanging head... Mktvircm h. 

CC. Metasternum longer than first abdominal segment. 

I). Prothorax more or less deeply excavated on disc pKEri»AWtiKH. 

l)l>. Prothorax convex,.. ... Memos. 

i)DD. Prothorax flat, 

K. Ttbiie with terminal hook only, 
o. Body squamosc, 

ji. Femora edentate. Achoim.ha. 

}tfi. Femora dentate. Achopeuimth. 

oo. Body glabrous. . . Bkmiaui’m. 

EE, Tibiie with terminal hook and subapicnl 
tooth. 

F. Tibia* very strongly ridged,. SvwiME/ohOKUJK. 

FF. Tibbe compressed but not ridged. Mituastetuuh. 

Notes on the above Table. 

AAA.—la Tychreus the receptacle appears (in the majority of 
species) to he open or nearly so, but when probed with a pin, it 
is seen to be slightly cavernous. 

C,—Along middle, sometimes the reverse is the case at the 
sides. 
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Mkniomorpha Lea, Mem. Soe. Ent. Beige, xvi., 1908, p. 177. 
Mrniomorpha incoxstanb l^ea, Lc> p.178. 

Hab t ~~- Queensland, 

Isax, Mrnios, Pseudomktvkus, Mktyrus, W lift/Rill a, 

As these genera are closely allied, it is thought best (to avoid 
repetition) to give the characters they possess in common, aa 
follows :— 

Head convex, not entirely concealed by prothorax; ocular fovea 
moderately distinct. Eyen moderately large, widely separated. 
Prothorax transverse; ocular lobes obtuse, ScuttUum distinct. 
Elytra convex, cylindrical, base insinuate, shoulders square. 
Metasterwnn large, longer than basal segment of abdomen; 
cpisterna distinct. Abdomen with distinct sutures, intercoxal 
process rounded, 1st segment as long as 2nd-3rd combined, 3 rd- 
4th conjointly longer than 2nd but much longer than 5th. Leg* 
moderate; tibiie compressed, straight or feebly Insinuate beneath; 
tarsi moderately long, 3rd joint wide, deeply bilobed, claw-joint 
elongate. Convex, cylindrical, squamose, punctate, fasciculate, 
winged, Although closely, allied, the following table should 
render their separation easy :— 


Pectoral canal open, rostrum longer than prothovax. Isax. 

Pectoral canal closed, rostrum the length of prothorax. 

Kyes coarBely faceted... Mentos. 

Kyes finely faceted. 

Bob tram thin.. l J srria>!WKTV«uB^ 

Rostrum stout. 

Femora dentate. Mktvuis,* 

Femora edentate. \Vi ultima. 


* In this genua the claw-joint is stouter than in the others. 

Genus Ih ax Pascoe, Journ* of Ent. 1865, p.429. 

Head rather small. Eye* finely faceted. Houtmm straight or 
slightly curved, slightly longer than prothorax, very thin and 
rounded. Antennas thin; scape slightly shorter than funicle, 
inserted either slightly nearer apex than base of rostrum or pice 
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versd; two l>asal joint* of funicle elongate; club small, ovate. 
Prothorcuc suddenly narrowed and tubular at apex, aides rather 
strongly rounded and feebly decreasing to base. Elytra notice' 
ably wider than prothorax, apex feebly emarginate. Pectoral 
canal narrow, deep, terminated' at metasternum. Mettonlernal 
receptacle twice as long as wide, walls very thin; open. Femora 
dentate, scarcely visibly grooved. 

The long thin rostrum, aud long and open mesosternal receptacle 
render this genus very distinct, 

^Convex; prothorax fasciculate, not carinate; rostrum 

straight, mesowternal episterna densely punctate- gallimiyo Past*. 

Flattened; prothorax carinate, not fasciculate; rostrum 
slightly curved; metasternal episterna with one row 
of punctures in middle. .. plantpenni* Len. 

Isax oalunaoo Paso.; Mast. Cal., Sp. No. 5562. 

Black, opaque, rostrum piceous, antenna? and claws dull red 
Densely clothed all over with minute sooty-brown and testaceous 
scales; with a transverse row of four sooty fascicles across middle 
of prothorax, and one on each side of apex; 2nd interstice with 
two elongate fascicles, 4th with three very much smaller and a 
'moderately large one near apex; undersurface with sooty and 
testaceous scales, extreme base ©f rostrum squamose. 

Head with ocular fovea rather indistinct and longitudinal; 
eyes almost round. Rostrum long, thin, rounded, straight, 
shining; base densely punctate, elsewhere sparsely and somewhat 
irregularly punctate. Scape short, inserted slightly nearer base 
'than apex of rostrum, not extending to apex; two basal joints of 
funicle elongate, 1st at long as 2nd-3rd, 3rd as long as 4th-5th, 
7th distinctly transverse. Prothorax transverse, convex, apical 
third tubular, apex itself feebly emarginate, sides rounded; 
densely covered with small shallow punctures. SmtMum oblong, 
mined, feebly shining, Elytra almost thrice the length of pro¬ 
thorax, and noticeably wider, subparallel to near apex, convex; 
shoulders subtuberculate; each with about seven obsolete tubercles 
supporting fascicles, two elongate ones on the 2nd interstice, of 
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which the 1st is near base anil 2nd slightly before middle; 4th 
interntice with three small tubercles before middle and a some¬ 
what prominent one on posterior declivity; suture feebly raided 
throughout, basal two-thirds margined with small shining granules; 
striate-punctate, punctures more or less obscured by scales, very 
small on posterior declivity; interstices wider than punctures; 
apex feebly ernarginate, in some specimens (owing to clothing) 
appearing entire. Afetaeternal emitterna densely punctate, punc¬ 
tures squamosa Ley* densely punctate, anterior femoral teeth 
somewhat acute, posterior somewhat obtuse; posterior femora 
extending to apex of 3rd segment. Length 10J; rostrum 3; 
width 5(vix)min. 

I {ah Queensland—N.S.WV. Forest Reefs. 

A specimen from IV11. Kosciusko differs in being somewhat 
smaller, in having the rostrum not perfectly straight, and in 
having the punctures much more distinct. length 9, rostrum 25j; 
width 4£ inm. 

This species may be readily distinguished from the following 
by its fasciculate and non-carinate prothorax, convex form, and 
puncturation of rnetasternal episterna. In the Kosciusko speci¬ 
men the rostrum appears to he perfectly straight, but, on looking 
at it from the side, a very slight curvature is noticeable. 

Isax I'LANIFKNNIS Lea, Ann. Soc. Ent. Beige, 1909, p. 

Hab. — Now South Wales. 

Genus M knios Pascoe, Trans. Ent. Soc, London, 1870, p.475. 

Head moderately large, somewhat flattened. Eyes coarsely 
faceted. Rostrum moderately stout, somewhat flattened, straight 
or feebly curved, sides very feebly incurved to middle. Antenna* 
moderately stout; scape shorter than fuuicle, inserted at or about 
middle of sides of rostrum. Prothorax rounded towards apex, 
but not suddenly narrowed and aubtubular. Seutellum sijb* 
oblong. Elytra but slightly, and not suddenly, wider than pro- 
thorax, Pectoral canal moderately wide and deep, terminated 
between four front ooxa?. Mexternal receptacle raised, base 
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thick, e marginatum strongly transverse; cavernous. Femora 
dentate, slightly grooved. 

The claw joint is described by Pascoe as 14 baud squauioso 
on all the specimens before me, there are certainly no true scales, 
hut on some of them this joint & rather strongly setose. 


Rostrum perfectly straight. 

than 5 mtn. in length. nordidaln* Lea, 

More than 5 mm, in length. in/t-rnatn^ Pasc. 

Rostrum slightly but distinctly curved. 

Kacb elytron at base with a very obscure fascia. nebnlo*u* t n.sp. 

Each elytron with two very distinct pale oblique 

fascia*... albifaxciata*, n.sp. 


Memos intbhnatus Pasc.; Mast. Cat., Sp.No.5520, 

The larges t(6-7 mtn.) species of the genus, with the flat rostrum 
of M ami with clothing of tho same nature, although 

Home what different in colour, 

II fi/>. ~~N»ov South Wales and Victoria. 

Moioh so iu » hutch Lea,Proc. Roy. Sue. Viet, xx.u.h., 190S,p. 195. 

/AtA.---New South Wales; King Island; West Australia. 

Men i oh nK iititiOsus, map. 

Piceous; rostrum and antenmr reddish; rostrum shining in 9, 
opaque in Densely clothed with soft scales varying from 

ochreous to dark brown, and very variable individually; scales 
on flanks of prothorax usually paler than on disc; elytra usually 
with an oblique whitish fascia l>ehind each shoulder almost to 
suture; under surface with dingy oohreous-hrown scales longer 
than on upper surface. Prothorax with six indistinct fascicles; 
3rd and 5th interstices of elytra with feeble fascicles. 

Rostrum rather distinctly curved, sides feebly incurved to 
middle; in $ coarsely, in 9 rather feebly punctate; punctures 
visible except at extreme base in 9, on apical third only in 
Scape inserted almost in exact middle. Prothorax moderately 
transverse, sides gently rounded almost from apex to base; with 
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dense round punctures, only partially concealed by scales 
Elytra closely applied to prothorax and slightly wider: striate- 
punctate, strife rather feeble, punctures moderately distinct, 
each containing a scale; alternate interstices scarcely visibly 
raised; preapical callus scarcely traceable* Punctures of under* 
surface and legs slightly traceable. Femora moderately strongly 
and equally dentate, posterior extending to penultimate segment. 
Length 4|, rostrum 1; width If mm. 

flab, — W.A.: Albany (R. Helms), Mt. Barker, Pinj&rrah, 
Vanse, Bridge town (A. M. Lea), * 

The eyes in this and the following species are smaller and more 
widely separated than in the preceding; the scales on the pro¬ 
thorax are more or less erect; in the preceding each puncture 
appears to have a scale completely covering it; on the 3rd, 5th, 
and 7th interstices there are more or less distinct series of stout 
suberect scales. 


Men 108 ALHIFA8CIATUS, tl.Sp. 

Piceous-rcd, antennae paler; apical third of rostrum feebly 
shining. Densely clothed with soft scales of a dingy white on 
the under surface, legs, between the eyes and on rostrum; on the 
upper surface pale brown and white, the white scales clothing 
the sides of prothorax, from which they are continued on to 
shoulders, thence obliquely in widening fascia? to suture (so that 
a somewhat ovate patch of brown scales is enclosed on the elytra 
and prothorax), an oblique fascia continued from each side to 
summit of posterior declivity, apex with whitish scales. Pro¬ 
thorax with apical fascicles not traceable, and the median trace¬ 
able with difficulty; elytra not fasciculate. 

Rostrum moderately curved, Bides incurved to middle, base 
wider than apex; rather coarsely punctate, punctures concealed 
in front of antennee. Scape inserted slightly nearer aj»ex than 
base of rostrum. Prothorax feebly transverse, base bisinuate, 
apex rather narrow, sides rounded and gently decreasing to base 
from behind middle; densely punctate, each puncture concealed 
by a soft and gently concave scale! Elytra considerably wider 
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than prothorax at base, hut very little wider than in middle; 
ntriate-punotate, stria* distinct, punctures almost entirely con¬ 
cealed, 3rd and 5th interstices very distinctly raised. Punctures 
of tinder surface and legs almost entirely concealed. Femora 
acutely and equally dentate, posterior extending to apical 
segment, length 4}, rostrum width 2 ( l mm. 

Hab —Q,: Endeavour River(Macleay Museum). 

In this specif* the scape is inserted slightly (but sufficiently 
distinctly) nearer base than apex; it and Metyru* albicoUi* are 
the only ones in the group having the scales in dist inct patterns. 
Neither the prothorax nor elytra could truly be called fasciculate, 
hut iti addition to the ordinary scales there are a number of 
stout semierect ones on the flanks of prothorax and alternate 
interstices of elytra. 

<»enu8 Pskudombtykus I-ea, Ann. Star. Eat. llt-lge, 1900, 


p. . 

-Rostrum perfectly straight. 

Prothorax not wider across middle than at hast-. fnmhtalit* Ijea. 

I'rothorax wider acrotw middle than at base. 

Elytra but slightly wider than prothorax and tin ice 

as long.... Er. 

Elytra considerably wider than prothorax and less 

than thrice a» long . aw tar<» Er. 

;Rostrum slightly curved.* 

Bcape (if anything! inserted slightly nearer base than 

apex of rostrum. ptor-Mtu#, n.sp. 

Scape inserted distinctly nearer apex than base. 

Elytra but slightly wider than prothorax and thrice 

as long..... ryhndricm* n.sp. 

Elytra considerably wider than prothorax and tes* 
than thrice as long. 

Rostrum parallchsided (or almost so). fxrmnUi#, n.sp. 

Rostrum considerably wider at base than apex. ncariue, n.sp. 


pBBUUOMBTYRUB LAMINA1U8 Lea, l.c. p. 
Hub .—New South Wale*. 


* When seen in profile, from above It appear, to be straight. 
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Pskudomktyuuh sihh's Erichs.; Mast. Cat., 8p, N0.3549. 

(0 rypto rh yneh n s Eri c 1 i s.). 

Black, antenna* dull mi; rostrum opa<pm in shining in Q. 
Moderately densely clothed with rather elongate brown scale*, 
paler on prothorax (where they are parted along middle) than on 
elytra; under surface and legs with paler and rather more 
elongate scales than those of upper surface. Pro thorax with six 
distinct fascicles; elytra! tuberosities rather feebly fasciculate, 
apex with four minute fascicles. 

Hoxtrnm straight; in £ decreasing in width from base to near 
apex, in Q rather suddenly decreasing to antenna* and thence 
parallel-sided to apex; in <£ coarsely punctate, hut the punctures 
more or less concealed, in 2 rather finely punctate except on 
basal fourth. Scape inserted two-fifths from apex in 2* ®bghtly 
nearer in Prothorax with dense round punctures only partially 
concealed; sublubercuiate beneath fascicles; feebly impressed 
along middle and on each side between fascicles* Elytra slightly 
wider than pro thorax and fully thrice as long; striate-pun elute, 
strieo feeble towards suture, more distinct towards sid?*, 
punctures not very large; interstices wider than punctures, the 
alternate ones irregularly raised and subtubereulate; prespioal 
callus (on 5th interstice) distinct. Under surface and legs with 
dense round punctures, only partially concealed by clothing; each 
of the metasternal episterna with an irregular double row. L*y# 
moderately long and rather thin; anterior femora feebly, the 
four posterior rather strongly dentate; posterior extending to 
apical segment; anterior tibia* rather thin, finely serrate beneath. 
Length 1 1 , rostrum 2 ( ^; width 4 ^ mm. 

Hab. —Tasmania. 

This species and l\ cylindricun are thinner and more cylindrical 
than the others. Mr, Masters informs me that Mr. Pascoe had 
specimens of this species, and that he referred them to Isax, and 
gave them an MS. name. 
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PftEU 1>0M KTYKUS A NT A It KS Erichs.; / ,c. No.5539. 

Cryptorliynckn# antares Erichs. 

Black, ant^imm dull ml; rostrum opaque in shining and 
somewhat diluted with red in 5 . Moderately densely clothed 
with ochreous-brown and rather elongate scales, paler and longer 
on under surface and legs than on upper surface; a patch of 
whitish scales in middle of base of prothorax and a more or less 
distinct subquadrate patch at apex of elytra. Prothorux with 
six fascicles, each elytron with about six moderately distinct and 
a few feebler ones, a small fascicle on each side of apex. 

Rostrum straight; in ^ decreasing in width to antennae, in § 
suddenly decreasing half-way to an ten me, thence parallel-sided to 
apex; in ^ coarsely and irregularly punctate to apex, in $ apical 
three fourths almost impunctate.- Scape inserted three-sevenths 
from apex in slightly nearer middle in 9 . Prothorux with 
dense round punctures, not entirely concealed by clothing, the 
tubular apex shorter than in preceding species; feebly tuberoulate 
Iwneath fascicles. Elytra considerably w ider and less than thrice 
the length of prothorax; striate-punctate, stria* feeble, punctures 
rather large, 3rd and 5th interstices feebly tuberculate beneath 
fascicle*, but not raised to any extent. Under surface and legs 
with dense round more or less concealed punctures; met asternal 
episterna irregularly punctate. Femora moderately strongly and 
almost equally dentate; posterior extending to middle of apical 
segment in scarcely so far in 9 . Length 9, rostrum 2J; 
width 4 mm. 

Bab ,—Tasmania* 

Dr. Erichson describes the prothorax as having three sordid 
white lines; on one of the specimens under examination these 
lines are just traceable; on another the white scales at apex of 
elytra form a very distinct patch. 

PBKUDOMKTY&US PLACIDl'8, II.Sp. 

$. Black, rostrum and antenna; dull red; rostrum shining. 
Clothing and fascicles as in the preceding except that (at least 
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>in tlw% specimens under examination) the scales at apex of elytra 
are hut slightly paler than the others. 

Rostrum very feebly curved, suddenly decreasing in width to 
nenr an ten me; rather finely punctate except at basal third. 
Scape inserted slightly nearer base than apex of rostrum. /Vo- 
thorax, elytra and tegs as in the preceding species Under surjhrr 
and legs rather densely punctate, punctures partially concealed; 
each of the metaateriial episterna with a single row of punctures 
in middle, but dense at base and apex. Length 5J, rostrum H; 
width 2J mna. 

Hah. —Tas.: Launceston (A. Siutson, No.3204). 

(Jlosely resembles the preceding in appearance, but is consider¬ 
ably smaller, scape inserted nearer base of rostrum, etc. 

PSEUDOMKTYKU8 CYLINDIUCUH, It.sp. 

£. Piceous; antennae dull red; rostrum opaque. Clothing and 
fascicles as in P t ririus, except that there arc only two small 
fascicles at apex of elytra. 

Head densely punctate, punctures partially visible. Rostrum 
feebly curved, gently decreasing in width from base to apex, 
densely and irregularly punctate, the punctures more or less con¬ 
cealed behind antennas; with three feeble and feebly waved 
carin#e. Scape inserted one-third from apex of rostrum. Pro- 
thorn,c as in P. riritts. Elytra slightly wider than prothorax arid 
fully thrice as long; striate-punctate, stria? feeble, pnncturU. 
rather large but almost concealed; 3rd, 5th, and 7th interstices 
irregu 1 m rJy raised and in places subtuberculate; preapicat callus 
larger than in P, airim. Uruler surface and legs with dense partially 
concealed punctures; each metasterna] episternum with a triple 
row of punctures Legs rather long; femora strongly (posterior 
less noticeably) dentate; posterior extending to apical segment; 
anterior tibiae rather strongly serrate. Length 8, rostrum 1 
width 3 mm. 

Hab. —Tasmania (A. Birason, No.2853), Hobart (H. H. IX 

Griffith). 
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Looks much like a small specimen of f\ «iriv*. The rostral 
carina* can be seen distinctly only between the antenni*. 

PSKUDOMKTYRUS PEKRIMILIS, n.Sp. 

(J. Pieeous, rostrum and antenme red; rostrum opaque. 
Moderately densely clothed with dingy ochreous-brown scales, 
paler anti denser on sterna and legs than elsewhere. Prothorax 
with six fascicles, each elytron with about six moderately distinct 
ones. 

Rostrum feebly curved, rather thin, parallel sided (or almost 
so) from base to apex. Scape rather stout, inserted two fifths 
from apex. Prothorax feebly punctate, subtuherculate beneath 
fascicles. Elytra wider than and less than thrice the length of 
prothorax; striate-punctate, atria* feeble, punctures rather large, 
round, each containing a scale; interstices not alternately raised, 
the 3rd and 5th tuberculate beneath fascicles. Under surface 
and legs rather less densely punctate than usual. Ftmora rather 
strongly dentate, the posterior less strongly than the other*. 
Length rostrum 1; width 2^ mm. 

Hah .— New South Wales(Mttcleay Museum). 

This and the following species are very closely allied, hut they 
must be regarded ah distinct, not only on account of the sides*of 
rostrum and punctures, but because in this species the eyes are 
smaller and lens rounded. 

PsKUDOMETYRUS VJCAR1US, U.sp. 

<$\ Piceous-mJ; nwtrura and antennie red; rostrum opaque. 
Moderately densely clothed with ochreous-brown scales, paler on 
prothorax and apex of elytra than on the rest of elytra; scales of 
under surface and legs similar to those of prothorax, Prothorax 
with six fascicles, of which the two apical are scarcely traceable; 
each elytron with about six moderately distinct fascicles. 

Byt* rather larger and more convex than usual. Rostrum 
feebly curved, rather suddenly decreasing from base to aniennsc, 
moderately coarsely punctate towards apex, punctures concealed 
behind antenna?. Scape inserted two-fifths from ajiex. 7Vc- 
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thorax , elytra, under surface and leys much a* in 1\ antares* 
Length 3$, rostrum j; width lj nun. 

ilah —Tasmania* Type in Mr. A. Simson’s Collection. 

The apex of the rostrum is less eoaisely punctate than is 
usually the case in males of this genus. The species strongly 
resembles P. antares in miniature. 

Genu-* Mbtv h u b Puseoe, Jourti. Linn.Soc.ZooL xi. 18 72, p.482. 

Head large. Eyes finely faceted. Rostrum stout, feebly 
curved, the length of prothorax, apex slightly wider than middle. 
Antcnnm stout; scape shorter than fuuicle, inserted nearer apex 
than base; funiele with two basal joints stout and not \ery Jong; 
club rather Urge. Prothorax rather suddenly narrowed towards 
and subtubular at apex; basal two-thirds aubparallei. Elytra 
slightly wider than prothorax. Pectoral canal rather wide, 
terminated between four anterior coxce. Mesostemal receptacle 
raised; emargination widely transverse; decidedly cavernous. 
Femora grooved and dentate. 

Metvkus albicolus Germ.; Mast. Oat., Sp.No.ood8. 

Orypiorh ynch us albino!! is Germ.; Metyrus collar in Paso., /.c., 
No.5416. 

PiceouH-black. Densely clothed with chocolate-brown scales, 
becoming subfasciculate in places on the elytra; prothorax (except 
at extreme apex and sides and a large round spot on each side of 
base), each shoulder and an apical spot on each elytron, with 
whitish scales. Middle of metasternum, a spot on each side of 
mesosternum, a trident shaped patch on abdomen and under 
surface of femora with whitish scales; femora and tibiae feebly 
ringed. Prothorax with seven fascicles : two at apex (half white 
and half brown) and five across middle (all white), the middle 
one supported on an enlargement of the median cariua; elytra 
with numerous small fascicles, but a very distinct one on each 
side of scutelium* 
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Head densely punctate, puncture* more or lens concealed; 
vertex feebly impressed. Rostrum densely, coarsely, and irregu¬ 
larly punctate. Scape inserted one-third from apex of rostrum; 
1st joint of f article as Jong as 2nd-3rd combined; club as Jong as 
six preceding joints. ProlhorauK moderately transverse, sides 
rounded, base feebly Insinuate; tuberculate beneath fascicles; 
with a distinct median curina (clothed with white settle* to base) 
from apical third to extreme base; densely punctate, punctures 
concealed. Elytra very slightly wider than prothorax, apex 
rounded ; subtuberculate beneath fascicles; striate-punctate, 
strim feeble, punctures large, round and partially concealed. 
Untie,r surface with dense but entirely concealed punctures, hug* 
short; femora grooved, but the grooves almost concealed, four 
anterior moderately dentate, the posterior almost edentate and 
scarcely extending to apical segment. Length 10, rosttum 2£; 
width 5 mm. 

Hab .—West and South Australia; Victoria; Queensland. 

The clothing alone is sufficient to render this a very distinct 
species. In addition to the pale scales noted, a small fascicle at 
summit of posterior declivity is supplied with a few pale scales. 
One of the Victorian specimens was taken from a mistletoe. 

Genus Wibuhima Lea, Proc. Roy. Soc. Vic. xx. 1908, p,19G, 
Wibukdia scftomcuLATA Lea, /.C. p.196. 

Hab .—New South Wales; Victoria; King Island. 

PsttUDAPHi k s Left, Mem. Hoc. Ent. Beige, xvi., 1908, p.lf$2. 
Tho secies of this genus may be tabulated as follows 


Hind femora strongly dentate. 

Walls bounding median groove impressed in middle... tjt'onojtoith h rase. 
Walls not so Impressed. 

Femora not grooved. pOycAadrtv*, n sp. 

Front femora feebly grooved. corticali* Lea. 

Four front femora feebly grooved. nibuloauH, map. 

All femora edentate. 

Frothorax with four longitudinal crests of stout scales 

separated by deep channels. jubatv*, n.sp. 
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Prothovax without four such crests. 

Prothorax longitudinal.:. WumM» ( n.#p. 

Prothorax transverse. 

Prothorax with four (fiscal fovete. /omrofli*, n.ep. 

Vrothorax with median channel scarcely con¬ 
stricted in middle. Lea* 


PSEUDAPRIKS COKTICALIH Leu, 11.184. 

Hah .— Queensland and New South Wales. 

Pseuimpkiks PTYCH0DRHK8, li.sp. 

Differs from preceding species in being larger, wider, the pro* 
thorax more transverse, elytra suboordate, front femora not 
grooved, the large scales more numerous on the prothorax and 
sparser on the elytra. Length 5, rostrum 1; width mm. 

Had .— New South Wales: Richmond River(A, M. L«h), 

On comparing this species with P. cortical it can at once be 
seen to be distinct, although the clothing and sculpture are very 
similar. The following species appears also to lie distinct. The 
three species are very closely allied, but I think they should be 
treated as distinct species rather than as three forms of one 
species. m 

PSKUOAPHIKS NEBUL08U8, U.sp. 

Differs from P. corticali# in being smaller, narrower, the pro¬ 
thorax slightly longer than wide, and the four front femora 
feebly grooved. The clothing is considerably darker, the stout 
scales are much more numerous; on the prothorax they are not 
confined to the sides and apex, and on the elytra they are 
nearly as numerous towards base an towards apex, and are not 
confined to the interstices. The under surface and legs ate sup* 
plied with more numerous setose scales, and the darker rings on 
the legs are scarcely traceable. Length 3, rostrum j; width 

mm. 

Hah. —Queensland: Cooktovv»(J. Faust). 

Phkudapiuks klumbis, n.sp. 

Piceous-red, antenna; and claw*joints dull red; scape mucR 
darker than funicle. Densely clothed, except at apex of rostrum. 
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Prothorax with pale fawn-coloured scales, the base with a patch 
of sooty scales, sides and apex with stout semi-erect scales, not 
at all fasciculate in arrangement. Elytra with sooty scales; the 
shoulders, beyond middle, and at apex with paler scales; the 
alternate interstices with very stout but rather indistinct scales, 
apex and sides towards apex with subsetose and setnierect scales. 
Under surface with almost uniformly coloured pale scales and 
with numerous subtriangular stouter ones; legs variegated with 
sooty scales. 

Rostrum rather short, finely punctate, punctures concealed 
except at apex. Scape stout, inserted distinctly nearer base 
than apex of rostrum, the length of two basal joints of funicle; 
1st joint of funicle not twice the length of 2nd. Prothorax 
slightly longer than wide, apex considerably more (ban half the 
width of base, disc with a dumbbell-shaped excavation; con¬ 
striction deep, continued on to disc and thence as an excavation 
nearly to base on each side, a smaller subelliptic excavation on 
each side between median and lateral excavations. Elytra not 
much wider than prothorax, sides feebly decreasing from near 
base; seriate-foveate, fovea* round and close together, appearing 
as large punctures through clothing; 3rd, 5th, and 7th interstices 
feebly raised. Basal segment of abdomen with a semicircular 
row of fourteen very large punctures, almost concealed by 
clothing. Femora feebly grooved, edentate. Length 4, rostrum $; 
width ljmm. 

Hah —Queensland: Endeavour River(G. Masters), Cooktown 
(J. Faust). 

The paler scales vary from almost white to dark fawn; the 
elytra occasionally appear as if adorned witli four rather feeble 
whitish spots. In appearance the species is like Achopt.ra 
lachryma* a. 

In general appearance very close to two specimens sent to me 
by Dr. (Jesfcro as ootypes of ChmtecMorw histrio Paso.,(and which 
if correctly named, as I see no reason to doubt, is referable to 
P»mdaprie») but wider and with more of the surface covered 
with dark scales. The prothoracic impressions are also more 
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noticeable, though this is due largely to the clothing. Faacoe 
does not mention the sculpture of the prothorax of C. kistrio , but 
in the specimens before me it is evidently much as in P. elumbis, 
although the clothing is so dense, that, without knowing what to 
look for, the grooves could easily be overlooked. In the table 
given above it would be placed next to J\ elumbu . 

PskudapjuK 8 rovRicoLua, n.sp. 

Rostrum piceous; antennae and tarsi dull piceous red. Densely 
clothed with large, soft, pale, fawn-coloured scales, feebly mottled 
on the elytra but perfectly uniform in colour on prothorax. 
Prothorax at apex and sides, and elytra on alternate interstices, 
with stout and rather sparse suberect scales. 

Rostrum moderately long, not very thin, parallel-sided, punc¬ 
tures entirely concealed. Scape short, inserted slightly nearer 
base than apex of rostrum, almost one-half the length of funicle 
and club combined. Prothorax feebly transverse, apex more than 
half the width of base, constriction deep and well defined; with 
four discal fovese, which are almost equal in size, the two lateral 
isolated, the two median feebly connected along middle; base 
strongly Insinuate. Elytra not much wider than prothorax and 
twice as long, sides subparallel to near apex; striate-punctate, 
striae distinct, punctures almost concealed, suture and alternate 
interstices scarcely visibly raised. Punctures of under surface 
and legs entirely concealed. Femora thinner than usual, edentate 
and not grooved. Length 5|, rostrum If; width 2J imn. 

llab. —N.W.A.: Roebuck Ray. 

A very distinct species; the specimen described was kindly 
given to me by Rev. T. Blackburn (No.468tf), who received it 
frorft^Mr. J» J. Walker, The median prothoracic excavation is 
almost obsolete in the middle, but becomes foveate at each end, 
so that the disc appears to be supplied with four almost equal- 
sized foveae, 

PSEUDAPRIKS JUBATUS, n.sp. 

Ficeou*red, antennas and claw-joints red. Densely clothed 
with scales of a uniform and rather dark fawn. Head and base 
of rostrum (the apical half glabrous) with semierect scales, larger 
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at sides of rostrum than elsewhere. Prothorax with four very 
distinct and rather wide longitudinal crests of erect scales, all of 
which are large, but those along the centre of the crests very 
large, the two outer crests continued to constriction, the two 
median joined together at the bipe. Elytra with large soft scales, 
the suture, 3rd and 5th interstices, and shoulders with crests 
somewhat as on prothorax, but smaller and the scales composing 
them less uniform in size. Undersurface and legs with rather 
large soft scales, intermiugled with numerous suberect setose 
ones. 

Head feebly depressed between eyes. Rostrum not very short, 
parallel-sided; densely and moderately strongly punctate; appa¬ 
rently feebly costate towards base. Scape inserted one-third 
from base of rostrum, slightly longer than two basal joints of 
funicle, these subequal in length. Prothorax distinctly trans¬ 
verse, apex about half the width of base; longitudinally excavated 
at sides aud middle, median excavation closed posteriorly by 
scutellar lobe, the lateral excavations open at base , and apex. 
Elytra about once and one-third the width of prothorax, sides 
subparallel to near «pex; seriate-foveate, fovea? round aud close 
together, but partially concealed; 3rd, 5th, and 7th interstices 
raised. Basal segment of abdomen with a semicircular row 
of ten very large punctures, which are almost concealed by 
clothing. Femora edentate, widely and feebly grooved. Length 
rostrum 1$; width 2$ nun, 

HaL ~New South Wales(J. Faust). 

In this species the prothorax is differently sculptured and the 
3rd tarsal joint is no wider than the 2nd, and is almost simple. 
It is possible that it should be regarded as the type of a new 
genus, but as in the other features, especially in the metasternum, 
it agrees very well with the four preceding species, I have not 
considered it advisable to separate it generically. 

Pbrudaprirs QROtfopoiDas Paso.; Mast. Oat., Sp. No.5509. 

(Chadectetorw Pasc.). 

Dr, R. Gestro has kindly given me two cotypes of this species 
from Yule Island. It is certainly a P*eudapnes t in general 
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appearance being close to P. cortical is, but with the clothing 
looser, the large suberect scales larger and more numerous, and 
the prothorax slightly narrower, with somewhat different sculp¬ 
ture. The clothing is somewhat as in P. nebnlotsus, but that 
species also has the pro thoracic sculpture different. The pro- 
thoracic impressions consist of a deep bilobed median channel, 
the walls of which are impressed across the middle; and each 
side with a sinuous impression opening out at the base half-way 
between the middle ami the side, and iu front at the side one- 
third from the apex; the whole prothorax in consequence appears 
to be covered with large, obtuse, coarsely squamose tubercles. 
Both specimens appear to be females, with the rostrum clothed 
only at the basal third, elsewhere being shining and with small 
but closely defined punctures. The hind femora are strongly 
dentate. 

/fab. —Queensland: Somerset*—New Guinea : Yule Island. 

1\ pkdicllosus Lea. 

Genus A c n o r g it a Tascoe, Trans. Ent. Hoc. 1870, pp.473, 478. 

Head somewhat flattened; ocular fovea small, usually concealed. 
Eyes small, round, coarsely faceted, distant . Rostrum moderately 
long, rather narrow, very feebly dilating to apex, curved. 
Antenna short; scape short, inserted about middle of rostrum, 
terminating considerably before apex, its apex thickened; funicle 
more than twice the length of scape, two basal joints moderately 
long, 1st thick, 3rd-7th transverse; club briefly ovate or pyriform, 
Prothorax scarcely overhanging head, flattened or very feebly 
convex, slightly transverse, or slightly longer than wide; apex 
narrowed, somewhat produced and rounded, ocular lobes obtuse; 
constriction usually concealed. Scutellnm small, distinct. Elytra 
feebly convex, wider than prothorax and about twice and one- 
half its length, base trisinuate; sides parallel to near spex; apex 
obtusely rounded. Pectoral canal rather deep and wide, termi¬ 
nated at base of anterior coxse. Meaosternal receptacle depressed 

* I have not seen Queensland specimens. 
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at base and narrow, apex raised and transversely semicircular; 
slightly cavernous. Metasternum slightly longer than 1st abdo¬ 
minal segment, produced between intermediate coxcb, emarginate 
at apex. Abdomen with distinct sutures; two basal segments 
large; 2nd smaller than 1st and encroaching on it at middle; 
three apical segments depressed, the third and fourth moderately 
large, conjointly longer than apical, and shorter than 2nd. Legn 
rather short; femora linear or sublinear, edentate, somewhat 
curved, posterior scarcely extending to apical segment of abdomen; 
tibia*, in addition to terminal hook, with a small apical tooth; 
tarsi feebly setose beneath, narrow, shining, 3rd joint narrowly 
or moderately bilobed, 4th long, glabrous Elongate, feebly con¬ 
vex, subparallel, punctate, striate, srjuamose, winged. 

Achopera differs from Cfuetectetorus by the# narrow tarsi, 
glabrous claw-joint, smoother prothorax, shorter scape and club, 
etc. All the species are considerably smaller than those belong¬ 


ing to Chcelectetorus. 

Elytra with alternate interstices raised. edtrrmtfn % n.sp. 

Elytral Interstices regular. 

Prothovacic punctures distinct, prothorax and elytra 

with golden scales.. canthorvlm «j Lea. 

Prothoraoic punctures concealed, prothorax and elytra 
without golden scales. 

Basal segments of abdomen largely excavated in <T lachrymose Pasc. 
Basal segments of abdomen flattened In <?.. uniform** Page. 


Aciiopkua uniform is Base.; Mast, Cat., Sp.No.5518. 

Pioeous; abdomen dingy-red, antennte and tarsi rod. Densely 
clothed with muddy or ochreous brown scales, and with semierect 
larger scales scattered about; elytra obscurely mottled with 
black scales. Under surface less densely clothed than upper, the 
scattered scales more numerous and thinner; legs clothed os upper 
surface but the elongate soales more numerous. Head and 
rostrum densely squamose, tire latter with semierect scales at the 
sides. 

Head with punctures entirely concealed, but ocular fovea 
moderately distinct. Rostrum wider at base than apex, feebly 
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incurved to middle, punctures visible at apex, Scape the length 
of two basal joints of funiele. Prothorav slightly transverse, 
sides rounded, base Insinuate, apex narrowed and depressed, 
constriction continued across disc and in middle directed toward# 
base, punctures concealed. Elytra subparallel to near apex; 
striate-punctate, punctures concealed. Basal segment of abdomen 
with a few large punctures on intercoxal process, almost concealed 
by scales; a very feeble depression continued on to it from ineta- 
sternum. Tibia* stouter or more densely squamose than in all 
the following species. Length 4 J, rostrum width lj'mm. 

Hob .—Queensland : Wide and Moreton Bays. 

The stoutest and most densely squamose species T atn acquainted 
with. 

AcilOKKKA AIiTKRNATA, ll.Sp. 

Dingy--rod; under surface, antenna:, and clawjoints paler. 
Moderately densely clothed with ochreous scales; prothorax with 
numerous large black scales scattered about, and forming eight 
obscure tufts placed in two transverse series; elytra with ochreous 
and black scales rather well defined and regularly alternating, 
the 3rd interstice with seven patches on each. Under surface 
and legs with pale ochreous scales, the latter in addition with 
longer and paler scales. Head and rostrum not very densely 
closed, the latter with paler scales at base. 

Head with punctures partially visible, but ocular fovea con¬ 
cealed, Rostrum narrower than in the preceding species, as wide 
at apex as at base, slightly incurved to middle. Scape slightly 
shorter than the two basal joints of funiele. Prothorax scarcely 
transverse; densely punctate, apical two-fifths subtubular, nar¬ 
rower than basal three fifths (which are rounded), somewhat 
depressed, and with straight sides. Elytra parallel to near apex; 
striate-punctate, punctures partially concealed, alternate inter¬ 
stices, especially the 3rd and 5th, raised; suture, especially on 
posterior declivity, thickened. Under surface densely punctate, 
punctures partially concealed; apex of basal segment of abdomen 
with a distinct depression, which is continued on to, but shallower 
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on, 2nd. Anterior tibiw shorter and stouter than posterior. 
Length 4£, rostrum *; width 1J mm. 

IIah. —N.S.W.: Sydney. 

The specimen described appears to be a male; another, which 
I think is its female, is slightly larger and stouter, much more 
obscurely clothed, with the prothoracic tufts much less distinct 
and the punctures on the head entirely concealed. It appears to 
be close to A . maculala t but Mr. Pascoe's remark; “ Elytris 
entice utrinque plaga magna all>a decoratis M certainly does not 
apply to either of my specimens, and Mr. Pascoe could scarcely 
have overlooked the alternately elevated elytral interstices; 
moreover I think I have a damaged specimen of A. maculata 
which differs in a number of particulars. 

Since the above was written, I have had under examination 
two Tasmanian specimens which belong to this species, but which 
differ in being slightly larger(5$ mm.); in having the apex of the 
prothorax feebly bifasciculafce, nnd the two fascicles in the middle 
of the base much more distinct than any of the others. 

Achopkua xanthobeikkas Lea, Mem. Soc, Ent Beige, xvi. 1908, 

p. 180 . 

Hah ,— Australia. 

AcuoPfliu lachuymosa Paac.; Mast. Cat., 8p.No.5516. 

Piceous; antennas and claw-joints red, rostrum dull ml, tibiie 
obscurely variegated with red. Densely clothed with dingy 
black overlapping scales, variegated with dingy white or obscure 
oohreous; elytra with two small whitish spots slightly before the 
middle; with larger scales scattered about and which are con- 
oolorous with the scales amongst which they are placed, except 
on the elytra where they are sometimes paler. Under surface 
with dirty white scales, frequently with a high polish, and often 
obscurely variegated with black, brown, or ochreous scales; legs 
with more or less whitish scales; posterior femora with a black 
patch at outer base and sometimes at inner apex; all the tibia? 
with two patches of black socles. Head densely squamose, the 
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scales either uniformly muddy or dingy white, with two rather 
large blackish blotches; rostrum densely squamosa at base, in £ 
scales feebly continued to apex; in $ glabrous from slightly 
before an ten nee. 

Head with punctures concealed, ocular fovea usually invisible, 
Rostrum slightly wider at base than at apex, feebly incurved to 
middle, finely punctate. Scape the length of two basal joiuts of 
fuuicle. Prothorax slightly transverse, less noticeably ho in § 
than sides rounded, apex narrow, the narrow portion about 
one-fifth of the total length, disc slightly convex, without 
visible punctures; occasionally (but very rarely) with a feeble 
median caiina continuous from base to apex. Elytra very feebly 
increasing to beyong the middle in $>, subparallel in <£; striate- 
punctate, striae and punctures larger and more distinct near base 
and suture than sides and apex, where the strife are narrowed 
and the punctures entirely concealed. Under surface with large 
punctures on metasternum and abdomen; two basal segments of 
the latter flat tened in $>, largely excavated in the excavation 
in some species appearing to be continued both wavs. Length 4, 
rostrum £; width I 3 ; extremes 3|-5 mm. 

Hab >—Australia and Tasmania. 

A very dingy species, with exceedingly variable clothing. The 
scales on the prothorax are black, but frequently with the sides 
and apex obscurely ochreous, occasionally with the disc ochreous, 
sometimes the ochreous scales predominating. The basal third 
of the elytra is usually black, but from thence to apex it is 
difficult to find two specimens exactly alike; just before the 
middle, however, there are usually two dingy white oblique spots; 
the interstices usually appear to be feebly longitudinally divided, 
owing to their being clothed with a double row of scales. The 
larger scales sprinkled about are scarcely suberect except at the 
apex of elytra; the black ones are sometimes highly polished and 
appear like small beads or granules. The suture in many speci¬ 
mens appears to be finely braided. The under surface, and 
especially the abdomen, is variable in regard to the colour of the 
scales. The median prolhoracic carina is not constant, as in only 
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seven out of sixty-three specimens have I been able to trace it. 
The species was originally described as coming from Tasmania; 
but in addition to that State, it is common under loose bark or 
under logs in dry situations in West and South Australia, 
Victoria, and New South Wales, ^ 

AcHOPKKA MACtJLATA Paso.; Ic. No.5517. 

flab ,—New South Wales. 

A specimen from Gosford agrees very well with Pascoc’s 
description; but, as it is a damaged,female, I refrain from 
describing it, and it is not included in the table. 

Tychekub Paseoe, Trans. Ent. Soc. 1870, p.475. 

Head moderately large, feebly convex; with or without ocular 
fovea. Eyes large, widely separated,' iinoly faceted. Rostrum 
long, thin, curved, sides feebly incurved to middle. Antennas 
moderately thin; scape shorter (sometimes considerably shorter) 
than funiele, inserted about middle of rostrum; funicle with 1st- 
2 nd joints elongate, 1st decidedly longer and stouter than 2nd; 
club large, elongate-oval, as long as the tive (sometimes as long 
as the six) preceding joints. Prothorax convex, moderately or 
feebly transverse, base bisinuate, sides suddenly narrowed towards 
apex, apex produced, overhanging head and less than one-half the 
width of base; ocular lobes prominent but somewhat rounded, 
Scutellum distinct. Elytra considerably wider than and raised 
above pro thorax, base rather strongly bisinuate, shoulders 
rounded, sides parallel to beyond middle, and then suddenly and 
usually angularly decreasing to apex, apex usually conjointly or 
almost conjointly rounded. Pectoral canal not very wide, deep, 
terminated almost at metasternum, Meeosternal receptacle 
U-shaped, both as regards walls and em&rgination, Scarcely raised, 
emargination either longitudinal or slightly transverse; almost 
open. Metaeterfium slightly shorter than basal segment of 
abdomen; episterna distinct. Abdomen moderately large, sutures 
distinct, 1st segment not longer (except in middle) than 2nd, 
intercoxal prooesa rounded; 3rd and 4th combined slightly longer 
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than 2ml or 5 th. Legs not very long or stout; femora dentate, 
not grooved, posterior usually terminating just before apical 
segment of abdomen and never extending to apex; tibiae com¬ 
pressed, curved at base; tarsi elongate, 3rd joint wide, d.^eply 
bilohed, claw-joint long, thin, and setose; claws thin. Elliptic or 
cylindrical or with an angular outline, convex, densely squamose, 
fasciculate, punctate, winged. 

The species belonging to this genus appear to be borers in soft 
dead wood. T. fa8ciculatus{bm) should not have been referred 
to Tychrem, and a new genus has been erected to receive it. 


8cape inserted nearer base than apex of rostrum. re versus, n.ap. 

Scape inserted in middle of, or nearer apex than base 
of rostrum. 

Each elytron distinctly produced at apex. camellia Paac. 

Elytra conjointly rounded at apex (or almost ao). 

Prothorax carinate. 

Apical fascicle* of prothorax well defined. ........ coiy$$onurua Lea. 

Apical fascicles almost absent... sellattt# Paso. 

Prothorax non-carinate. 

Kostrum entirely black.. furvus, n.sp. 

Rostrum more or less red. 

Elytra but little wider than prothorax.. fumosns, «,«p, * 

Elytra fully once and one-half the width of 

prothorax at base.. dilalicolU* Lea. 


Tychkbub oamklus Pascoe; Mast. Cat., 8p.No.6522. 

Moderately long, convex, with an elongated-hexagonal outline* 
Black; antennae (club excepted), tarsi and rostrum red. Densely 
clothed with soft scales of a greyish-brown colour, uniform on the 
under surface, but on the upper varying in places to a dark 
brown; head and base of rostrum densely clothed; legs densely 
clothed, the femora and tibiro with obscure dark rings. Pro- 
thorax with six fascicles, two at apex and four across middle; 
elytra with numerous fascicles, some of which are isolated, the 
others being conjoined to form four oblique series, one from each 
shoulder and one from each side about the middle; a very large 
fascicle on the 3rd interstice about the middle which is almost 
twice as long as wide.. 
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Rostrum with sides moderately incurved to middle; base 
moderately strongly punctate, apex finely punctate. Scape 
inserted almost in exact middle of rostrum, slightly shorter than 
funiele. Prothorax moderately transverse, apex rather suddenly 
narrowed and subtubular; feebly raised beneath fascicles; densely 
and strongly punctate, punctures round and concealed by clothing. 
Elytra considerably wider than prothorax, derm entirely con¬ 
cealed; shoulders oblique; apex triangularly emarginate, the 
apices with long scales; fascicles supported on tubercles, the large 
median fascicles boldly rising from a gentle slope; striate- 
punctate, striae in places interrupted, the punctures large, but 
traceable with more or less difficulty. Under surface densely and 
moderately strongly punctate. Mesosteinal receptacle longi¬ 
tudinal. Femora rather feebly dentate. Length 7, rostrum 2; 
width 3£; variation in length 6-7mm. 

Ilab. —Tasmania. 

In a specimen under examination, the scales of both upper and 
undersurfaces, and the legs are of a deep black, with the excep¬ 
tion of a few white scales sprinkled about. Although the pro- 
thoracic punctures are concealed by the clothing, their outlines 
(especially at the sides) con be traced. In $, the rostrum is 
slightly longer, and the punctures are decidedly smaller than in 
In one specimen the elytral derm appears to be a dingy 
testaceous-yellow. 

Tychrkub fumosus, msp. 

8hort, broad, convex, outline somewhat angular. Rostrum (in 
9, the aperture only in <J), antenna* (club dark brown), apex of 
tibiie, and tarsi reddish. Densely clothed with large soft scales 
of a greyish-brown colour, in places with a darker tinge; head 
and base of rostrum with pale and very pale brown scales; in 
addition the upper surface and legs with stout semierect scales, 
Under surface with whitish-grey scales, Prothorax with six 
fascicles; each elytron with from six to ten fascicles, of which 
the most distinct is on the 2nd interstice at summit of posterior 
declivity. 
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Head with very distinct ocular fovea. Side® of rostrum 
moderately incurved to middle; rather coarsely punctate at base 
in Scape slightly shorter than funiele, inserted nearer apex 
than base of rostrum. Prothorax, rather strongly transverse; apex 
less tubular than in 7\ cameins; densely and strongly punctate, 
punctures round and concealed hut their outlines more or less 
traceable. Elytra not much wider than prothorax, shoulders 
feebly rounded, apex almost conjointly rounded; subtubereulate 
beneath fascicles, striate-punctate, stria* not deeply impressed, 
punctures rather large, more or less concealed. Under surface 
with dense concealed punctures. Monos tern al receptacle slightly 
transverse. Each of the femora with a large acute toot h. Length 
3|, rostrum 1 j; width 2(vix)tmn.; variation in length 3J-3jj nun. 

Hub. —Q.; Cairns(Macleay Museum). 

The colour of the derm, owing to density of scales, cannot be 
seen; I have, however, scraped a few scales from the llankB of 
the prothorax; in $ the derm is there seen to be red, and in $ 
dark brownish-red. On £ the scales of the upper surface and 
legs are almost entirely of a dark brown colour; the fascicles, 
though not larger than in $, are better defined. 

Tychreus furvus, n.sp. 

$. Short, with a somewhat angular outline. Dark chocolate- 
brown; rostrum almost black; antennee (club excepted) and tarsi 
dull red. Moderately densely clothed with dark chocolatebrown 
scales with a few paler scales scattered about on the upper 
surface; the under surface (except three apical segments) and 
base of femora with pale scales, having an obscure pinkish tinge. 
Prothorax with six fascicles; elytra with fascicles extending 
across several interstices, one near base on 3rd-5th, one at 
summit of posterior declivity extending across suture from 5th 
to 5th, and a few feeble ones below it. 

Eostrum slightly stouter than usual, sides feebly incurved to 
middle; moderately strongly punctate. Antennae rather stouter 
than usual; scape inserted nearer apex than base of rostrum, 
slightly shorter than funiele; club shorter than two basal joints 
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of funicle. Prothorax moderately transverse, apex subtuhular; 
scarcely tuberculate beneath fascicles; densely and strongly 
punctate, punctures mostly exposed. Elytra once and one-third 
wider than prothorax; shoulders rounded, sides parallel to apical 
third, apex almost conjointly rounded; subtuberculate beneath 
fascicles; striate-punctate, stria) feeble, punctures moderately 
large, not approximate; interstices (except at fascicles) flat, con¬ 
siderably wider than punctures. Under surface moderately 
strongly punctate, Mesosternal receptacle strongly transverse, 
walls not thin. Posterior femora strongly, the others rather 
feebly dentate. Length f>, rostrum 1 { \; width 2J mm. 

Hab .—W.A.: 8wan River. 

The shape of the mesosternal receptacle is very different from 
that of T, camdus or T. sdlatu^ and would, perhaps, almost 
justify the erection of a new genus; v the antennal club is unusually 
short. Owing to the loose nature of the scales (especially on the 
prothorax), the punctures can be distinctly seen without abrasion. 
The elytral fascicles are of an unusual character, appearing more 
like transverse dark velvety patches than the elongate fascicles 
of normal forms. 

Tvchueus skllatos Pasc.; Ac., No.5523, 

Elliptic-ovate, convex. Chocolate-brown; rostrum darker, 
base of scape red. Densely clothed with large soft ochreous-grey 
scales, almost uniform in colour throughout, except for a very 
distinct obovate patch of brown scales about the scutellum : 
partly on the prothorax but mostly on the elytra. Prothorax 
with six fascicles, of which the four median ones are feeble and 
the two apical scarcely traceable; elytra with semierect patches 
in feeble clusters but scarcely forming fascicles. 

Head convex, very slightly flattened between eyes. Sides of 
rostrum moderately incurved, base moderately strongly punctate. 
Scape inserted slightly nearer apex than base, slightly shorter 
than funicle, Prothorax almost as long as wide; sides rounded, 
apex about half the width of base; densely punctate, punctures 
strong, round, deep, more or less concealed; with a feeble median 
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carina moderately distinct in middle but feeble towards base, and 
absent at apex. Elytra not much wider than prothorax; shoulders 
rounded, apex almost conjointly rounded; striate-punctate, punc¬ 
tures rather large, more or less concealed; alternate interstices 
irregularly raised and sub tube rculate in places. Under surface 
densely punctate, Mesosterual receptacle longitudinal. Femora 
strongly but not acutely dentate. Length 8J, rostrum 2; width 
variation in length 5^-81 mm. 

Hab, —N.8.\V.: Rope's Creek, Blue Mountains—Queensland. 

The dark patch of tcales about the ecu tell u in is very distinctive. 
On removing the scales the head is seen to be densely but not 
very coarsely punctate, and to be entirely without ocular fovea. 

Tychreuh dilaticolljs Lea, Mem. Soc, Ent. Beige, xvi. 1908, 

p. 182. 

HaL —New South Wales. 

Tvcjikkur corvshomkuus Lee, l c., p.181. 

Hub. —Queensland—New South Wales. 

Tvchreus KKVifiusrs, n,sp. 

Convex, elliptic-ovate. Reddish; rostrum darker, antdhtne 
(club excepted) paler than elsewhere. Densely clothed with pale 
fawn-coloured scales, but nowhere fasciculate, scales here and 
there darker; the prothorax with a dark subquadiate basal 
patch, 

liostrum coarsely punctured at basal third in at extreme 
base only in $. Scape scarcely half the length of funicle atid club 
combined; in g inserted slightly closer to base than apex, in 
inserted decidedly closer to base. Prothorax moderately trans¬ 
verse, apex less suddenly narrowed than usual; densely punctate, 
punctures round and strong, usually concealed. Elytra about 
once and one-third the width of prothorax, shoulders rounded, 
apex almost conjointly rounded; striate-punctate, punctures large, 
round, more or less concealed; interstices regular, gently convex, 
the width of punctures. Under surface densely punctate, 
Mesosternal receptacle decidedly longitudinal. Femora acutely 
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dentate, teeth rather large. Length 3£, rostrum 1; width 1^; 
variation in length 3J-4 mm. 

Hab —Q.: Barron Falls(A. Koebele), Cairns(Macleay Museum). 

The absence of fascicles, and the insertion of scape are very 
distinctive of this species. The rostrum is longer, and more 
highly polished in $ than in ''On one specimen there is a 
feeble transverse elytral fascia of dark scales at about one-third 
from the base, and several spots near the apex. 

SYMHKZOaCKLUS, MlTRAHTKTHUS, A SI) BKPIIAKUS. 

These three genera possess many, and some unusual features 
in common; indeed, it is questionable whether the three names 
should be retained; however, as the tibia* of Sympiezoscelue are 
very different from those of Mitrastethus and Bepharus , and the 
insertion and length of the scape, and the shape of the elytra in 
Bepharue are different from those of the others, it is perhaps 
advisable to retain all three. To avoid repetition, the features 
they possess in common are here given. 

Mead convex, not concealed by profchorax; ocular fovea small 
and deep. Byes small, coarsely faceted, distant. Two basal 
joints of funiele elongate, the others transverse. Prothorax flat 
or very feebly convex, subconical, sides rounded from near apex, 
apex produced, not half the width of base, base Insinuate, con¬ 
striction rather feeble, ocular lobes obtuse. Scutellum small, 
rounded, distinct. Elytra closely applied to and on a level with 
prothorax, base triainuato, shoulders slightly produced. Pectoral 
canal moderately wide and not deep, terminated slightly nearer 
anterior than intermediate coxae. Mesoeternal receptacle fiat, 
base truncate, side somewhat emarginate and then oblique to 
apex, emargination semicircular; cavernous. Metasternum large, 
distinctly longer than basal segment of abdomen; episterna large. 
Abdomen large, sutures distinct; 1st segment about once and one- 
third the length of 2nd, intercoxal process rounded; 3rd and 4th 
large and flat, their combined length more than that of 2nd or 
apical, with very deep sutures. Legs moderately long; femora 
stout, edentate, not grooved except near apex; tarsi slightly 
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shorter than tibiae, narrow, 3rd joint almost as long as wide, 
deeply bilobed, lobes narrow, claw joint elongate and with long 
thin seta;. Elliptic, depressed, punctate, non-tuberculate, winged. 

Sympikzoscf. lus Waterhouse. 

Trans, Ent. Soc. 1853, ii.(n.sm\) p,203; Proc. p.104: Lacordaire, 
Gen. Col. T.vii. p.l3th 

Rvsti'um comparatively short and stout, curved only at base. 
Antenna stout, scape short and stout, inserted nearer base than 
apex of rostrum, much shorter than funicle; club short, ovate, 
free. Prothorax as long as wide. Elytra very slightly wider 
than prothorax, sides subparallel to near apex, apex rounded. 
Intercoxal process of abdomen rather narrow. Femora very 
stout; tibire curved, in addition to the (rather strong) terminal 
hook with a small subapical tooth, strongly ridged above, the 
ridge of the posterior terminating in an acute tooth, of the 
anterior in an obtuse one. 

Sympibzosoelus Spkncei Waterh., Trans, Ent. Hoc. 1853, p.203; 

Proc. p.104. 

Reddish-castaneoms or piceous-brown, shining. Head, "’pro¬ 
thorax, and elytra with a few stramineous scales scattered about 
in small spots; scutellum entirely clothed. Under surface and 
legs sparsely clothed, the mesosternal receptacle, four anterior 
coxco and tibiai more densely so than elsewhere. 

Head sparsely punctate; ocular fovea small, deep, longitudinal. 
Rostrum shorter than protborax, very feebly decreasing in width 
from near base to apex, a groove on each side from base to 
antenna 1 and another from an ten me to near apex; sparsely and 
moderately strongly punctate towards base, very finely towards 
apex. Hcape stout, inserted at basal third of rostrum, terminated 
considerably before apex; 1st joint of funicle once and one-half 
the length of 2nd. Prothorax slightly convex; sparsely and 
finely punctate, punctures larger in middle than at sides. Elytra 
striate-punctate; punctures moderately large and round; inter¬ 
stices convex, regular, wider than punctures, impunctate. Under 
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$%trfaee rather sparsely and shallowly punctate, each puncture 
carrying a scale. Femora very stout, scarcely twioe as long as 
wide, compressed, feebly punctate; tibiae rather strongly punc¬ 
tate, beneath seriate-punctate, the series separated by narrow 
ridges. Length 7J, rostrum H;'width 3^ mm. 

Hob .—Queensland-—Northern coastal rivers of New South 
Wales. 

In the Transactions ( supra ) Mr. Waterhouse says that he was 
not sure whether his specimens were from Australia or New 
Zealand; but, in the Proceedings, the habitat is given as Rich¬ 
mond River. Mr. Pascoe says that the species is a without 
doubt ” from Queensland. There are specimens from the 
Clarence River in the Macleay Museum. 

Mitrastethus Redtenbacher. 

Reiseder Novara, ii. p.167; Broun, Man. New Zealand Col. p.504. 

Rostrum comparatively short and stout, slightly curved at 
base. Antenna stout; scape short and stout, inserted nearer 
base than apex of rostrum, much shorter than funicie; club 
short, ovate, free. Prothorax slightly transverse. Elytra very 
slightly wider than prothorax, sides subparallel to near apex, 
apex rounded. Intercoxal process of abdomen moderately wide. 
Tibia: compressed, curved, in additiou to the (rather strong) 
terminal hook with a smalt subapical tooth, and above with a 
small acute one, which is sometimes obscured by scales. 

M. Lacordaire places both Chastectetorus and Sympiezoscelus in 
his fourth 41 groupe,” the former in the Cryptorhynchides vrais , 
the latter in the Sytnpiezoscelides , the two being distinguished by 
the shape of the femora. Both, howevor, agree in having the 
metathoracic epistema very large, in which respect they differ 
from the Tylodides. Without seeing Mitrastethus (unknown to 
Lacordaire), I would probably have considered the two divisions 
necessary, but this genus leaves no doubt in my mind but that 
it, together with Sympiezoscelus and Bepharus } belong to the 
ChmteiUtor os-group, the three genera being so oloeely allied that 
it would be ridiculous to separate them. Of Mitrastethus I know 
63 
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two species : M. haridioidea> from New Zealand, and M* australm 
from Queensland and New South Wales. In shape both strongly 
resemble Metacymia % have the long claw-joint, and small and 
coarsely faceted eyes of most of the allies of C kwtectetoru$ t and 
the large metasternum of Pseudapries , with, to a certain extent, 
the large abdominal punctures of that genus; and the suhapical 
tooth to the tibia? as in Eutkyrrhinus; and, although the femora 
are not so stout as those of Sytnpiezoscelus, they are equally as 
stout as those of Bcpharm. 

Mitrastktijus Australia Lea, Mem. JSoc. Ent. Beige, xvi. 1908, 

p.177. 

Nab. —Queensland, and northern coastal rivers of New South 
Wales. 

B e v u a k u s Pascoe, Trans. Ent. Soc. 1870, p.207. 

Nostrum moderately long and rather thin, moderately curved 
throughout. Antennae thin; scape inserted distinctly nearer apex 
than base of rostrum, slightly shorter than funicle; club ovate, 
free. Prothorax slightly transverse. Elytra suheordate, slightly 
wider than prothorax at base, widest before middle, apex pro- 
duoed and flattened, each inwardly oblique to suture, lntercoxal 
process of abdomen moderately wide. Tibia* slightly compressed, 
almost straight, without subapical tooth, the terminal hook 
rather feeble. 

Bkfharus klliPtjcus Pasc.; Mast. Cat, Sp, No.5572. 

Bright reddish-castaneous, highly polished. Tibi®, apex of 
elytra, flanks of prosternum and sides at base of rostrum feebly 
squamose, elsewhere glabrous. 

Bead impunctate, transversely and narrowly impressed between 
eyes. Rostrum the length of prothorax, parallel-sided from 
behind antenn® to apex, a groove on each side from base to 
antennae; impunctate. Scape inserted at apical twotiftha of 
rostrum, passing apex; 1st joint of funicle twice the length of 
2nd. Prothorax verjr slightly convex; feebly punctate towards 
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apex, disc with three large and very distinct punctures, elsewhere 
impunctate. Scntellum smooth, impunctate. Elytra punctate- 
striate, the striie moderately deep near suture, becoming very 
feeble towards sides; punctures moderately large, somewhat 
rounded, not very close together, smaller at sides than about 
middle, entirely absent on flattened apical portion. Under 
surface impunctate except on metasternal episterna, intercoxal 
process of abdomen, and sutures of the third and fourth segments. 
Femora stout; tibice seriate-punctate, each puncture carrying a 
scale. Length 3#. rostrum \\ width IS mm. 

/fab.— Q.: Wide Bay. 

A highly polished species, which should be easily recognised 
on account of the three large punctures or small fovem on the 
prothorax, and the peculiar flattening of the apical portion of the 
elytra. 

Genus E u t ii v 11 R h i N V s Schttnherr. 

Gen. et Spec. Cure , Yol.iv., Pt.i., p.27l; Lacord., Gen, Col. vii. 
p.lll. 

Head round, vertex slightly flattened; ocular fovea indistinct. 
Eyes large, round, finely faceted, distant. A Nostrum long, straight, 
subparallel, punctate. Antennae rather short; scape short, 
inserted slightly before or slightly behind middle of rostrum and 
not extending to apex; two basal joints of funicle elongate, the 
rest transverse; club elliptic, ovate or briefly ovate, subsolid. 
Prothorax subtriangular, feebly or not at all overhanging head, 
base bisixmate. Sculellum small, round, raised, distinct. Elytra 
closely applied to prothorax, base insinuate, shoulders slightly 
projecting, apex mucronate. Pectoi'al canal rather narrow, deep, 
terminated between anterior and intermediate coxas. Meso- 
tternal receptacle raised, open, transverse or longitudinal. Mela- 
sternum large; episterna wide. Abdomen with distinct sutures, 
two basal segments large or very large. Leys comparatively 
short; femora dentate, feebly grooved beneath, not extending to 
apical segment of abdomen; tibice thin, compressed, ridged 
beneath; in addition to the terminal hook (which is above the 
average size) with a small tooth immediately below insertion of 



628 BKV1S10N OF TUK AU8TBAL.IAN CUHCUU0HIP4£, X , 

tarsi and more distinct on anterior than on posterior pair; tarsi 
shorter than tibiae, 1st joint long, 3rd wide, deeply bilobed, claw- 
joint long, squamose. Ovate or elliptic, granulate, punctate, 
squamoee, winged. 

Only two species are known from Australia, and these are so 
different in appearance that, at a glance, they might be supposed 
to belong to two distinct genera. The two tibial hooks, and the 
apical mucro of elytra are characters which are not found 
together in any other Australian genus of the subfamily. 

Elliptic; prothorax with longitudinal fascicles, carl- 

nate and not granulate; elytra long; club short... sptmpennis Wath. 
Ovate; prothorax granulate, not fasciculate or carb 

nate; elytra short; club long.... meditohundm Fabr. 

Euthyrrhinus mrditabundus Fabr.; Mast. Cat., Bp* No. 5504. 

Cryptorhynchu* monachum Boisd. 

Ovate, convex. Black, subopaque; antenn» and claw-joints 
dull reddish-piceous. Head with obscure whitish scales filling 
[junctures, base of vertex and sides near eyes with white scales, 
between eyes and base of rostrum with brown and white scales 
intermingled. Prothorax with white scales forming a short 
oblique patch on each side near apex, behind each stripe & patch 
of obscure ochreous scales, a spot of snowy scales on each side of 
middle, white scales margining scutellar lobe and muddy scale* 
distributed elsewhere, flanks with snowy scales. Elytra with 
whitish scales distributed about suture, middle and sides near 
apex, and with brownish or ochreous scales irregularly dispersed. 
Under surface (including pectoral canal and mesosternal recep¬ 
tacle) and legs with dense, snowy, rounded scales closely ad pressed 
to derm, and occasionally with a pale ochreous tinge. 

Htad densely punctate, feebly granulate. Rostrum long, 
straight, densely and rather coarsely punctate throughout; m 
feeble carina in middle terminating before base and apex, 
Antennae short, rather thick; scape inserted almost in exact 
middle of rostrum, shorter than funicle; two basal joints of 
funicle elongate; club elongate, cylindric to near apex, subsolid; 
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Prothorax not overhanging head, suhtriangular, disc slightly 
convex, apical fourth narrow, subtubular; densely and rather 
obsolefcely punctate, numerous small granules on middle and 
apical portions of disc, base without granules. Sculellum round, 
raised, sloping downwards to prothorax, Elytra slightly wider 
than prothorax and not twice its length; base trisinuate, imping¬ 
ing on prothorax on each side of suture; shoulders slightly 
projecting forwards; ten rows of punctures on each elytron, 
punctures set in grooves, round, subapproxiraafce, larger near 
base (especially near shoulders) than elsewhere; interstices 
usually wider than seriate punctures, finely punctate, rounded, 
the alternate ones slightly raised; suture more distinctly raised 
near scutellum than elsewhere, with small depressed granules; 
apex with a thin mucro, Anterior leg* long; femoral teeth more 
noticeable than on four posterior; tibiee thin, arcuate, strongly 
compressed; subapical tooth distinct (on four posterior they are 
not visible); posterior femora just passing 3rd abdominal segment. 
Length 8$, rostrum 2; width 4; range of variation 5J-12 mm. 

J. Differs in having rostrum thinner, longer, base densely but 
not coarsely punctate, half the distance behind base rather 
sparsely punctate; apical half highly polished and scarcely punc¬ 
tate; scape thinner, insertion slightly nearer base than apex; 
prothorax broader; elytral interstices scarcely alternately raised, 
legs shorter, and apical mucro shorter. 

Hab .—Eastern Ausfcralia(widely distributed). Also recorded 
from Lord Howe and Norfolk Islands, and New Guinea. I have 
obtained larvie and imagines which were boring in citrous trees 
and various species of Catnarina. 

This species is subject to very great variation in size, colour 
and density of scales, form, and sculpture. I have received 
specimens from the late Herr X Faust under various MS. names. 
He sent me also a specimen labelled E. brevispini* Fatrm. The 
male from which the above description was taken is rather 
small, but in good condition. The white scales on the upper 
Surface of many specimens become yellow; the two small spots 
on prothorax are frequently absent; the scutellar lobe is usually 
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bat not always clothed with denser scales than elsewhere; i* 
some specimens the whole of the prothor&cie scales are of a 
uniformly muddy-ochreous colour; in others it is densely clothed 
with ochreous scales of various shades, from almost white to dark 
brown. The scales on the elytra are also subject to very great 
variation; they are occasionally rather dense and almost uniform 
in colour, sometimes obscuring the punctures, these appearing 
very small and in narrow grooves; in others they are uniformly 
muddy-brown, a transverse fascia of ochreous scales across the 
middle excepted; in two specimens the fascia is represented by a 
small spot on each side; on others the scales are almost uniformly 
sooty-black; others are irregularly mottled with black, sooty, 
ochreous, white and brown scales. The clothing of the under 
surface also varies considerably, both in colour and density, 
on many becoming ochreous, and on a number almost uniformly 
leaden or sooty; on a specimen lent to me by the late 
Herr Faust the two basal segments are densely clothed with 
snowy scales, except an obscure spot on the side of each; the 
scales on the three apical segments are tinged with ochreous, 
each of them with a small brown spot at the sides; there is also 
a large brown blotch common to the third and fourth; on tfus 
specimen also the legs are feebly ringed with ochreous, white, 
and brown scales. A specimen in the Australian Museum is 
densely and almost uniformly clothed on the upper surface with 
almost snowy-white scales. Perhaps the most noticeable differ¬ 
ence in form is that of the prothorax; it has usually a somewhat 
triangular outline, but many specimens have the middle only a 
little narrower than the base. The prothoracio granules are 
usually massed together in a somewhat triangular space in the 
middle; occasionally there is a transverse patch of them near 
base; sometimes, but rarely, a few are on the sides. The sou tell urn 
varies slightly in length and width. The elytral punctures 
appear to be different in size on different specimens, but this is 
more apparent than real, and is caused principally by the com¬ 
parative density of the clothing; the suture is often granulate to 
summit of posterior declivity; sometimes the granules scarcely 
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extend to basal half; occasionally they are not at all decreased; 
the 3rd interstice and shoulder are sometime* granulate, some¬ 
times a few reddish granules are placed near apex; several speci¬ 
mens have the elytraJ tinged with red; the small apical trnicro 
varies in length and thickness. s Several females have a feeble 
impression on the rostrum between bases of antennn. 

Euthyrrhinus bpinipknnis Waterh.; Mast. Cat., 8p.No.5513. 

Chattectelorus apinipennis Waterh,; Eutkyrrhinua nameutaria 
Pasc, 

Elliptic, convex, angular. Black, subopaque; base of scapa, 
basal joints of funicle, and claw-joints dull red. Head with 
brown and ochreous scales intermingled, on basal sides of rostrum 
becoming almost white. Prothorax with black, blue-black, 
brown, and ochreous scales intermingled; each side of apex with 
a fascicle of black scales, these continued behind and gradually 
widening to about the middle, also continued on the sides but to 
a less distance, sometimes all continued to base and appearing as 
four longitudinal stripes; flanks with patches of ochreous inter¬ 
mingled with black scales. Elytra with patches of dark ochreous 
scales, intermingled with others of a blue-black colour, small 
aubfaaciculate patches of black scales irregularly dispersed; each 
elytron with two moderately distinct patches, one at about one- 
fourth from base, and one about middle; each side of posterior 
declivity with a distinct tuft of ochreous scales. Undersurface 
with soft scales of greyish and blackish colours: longer on meta- 
sternum, coxse, base of femora and meaostern&l receptacle, than 
elsewhere; ochreous scales on each side of pectoral canal, anterior 
coxa?, sides of sterna, and to a less extent on sides of abdomen, 
walls of pectoral canal with sparse whitish scales; legs with 
whitish scales. 

Ihad densely punctate, vertex convex. Rostrum long, flat¬ 
tened, straight, widening to base and to a less extent to apex; 
densely and moderately roughly punctate, punctures suboblong, 
smaller near apex than near base; a feeble median oarina or 
impunctate line continued from base almost to extreme apex. 
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Scape inserted in exact middle of rostrum, not quite reaching 
apex; two basal joints of funicle elongate, 1 st as long as 2 nd- 3 rd, 
2nd not as long as 3rd-4fch, 7th rather large, subadnate to club; 
club short, but on account of 7th funicular joint appearing elon¬ 
gate. Prothorax aubtriangular, sides slightly rounded; disc 
feebly convex and with a feeble median carina not extending to 
base or apex; densely and regularly punctate, punctures small* 
Scutdlum small, raised, rounded, somewhat irregular. Elytra 
slightly wider than prothorax and more than twice its length, 
sides decreasing in almost perfectly straight lines from base to 
near apex, apex with a small sharp mucro; base insinuate, on 
each side of suture and the shoulders feebly impinging on pro¬ 
thorax; punctate-striate, punctures feeble and much obscured by 
scales, interstices rounded, wider than punctures, regular; suture 
slightly raised and granulate, granules reddish. Undermrfact 
densely and regularly punctate. Anterior and posterior Ugs 
moderately long; posterior femora slightly passing 3rd abdominal 
segment, teeth of anterior sharper than those of posterior, which 
are obtuse; subapical teeth of anterior tibiae small but moderately 
distinct, on posterior they are very small. Length 11£, rostrum 
3; width 4$; variation in length 5|-12} mm. 

9 . Differs in having the rostrum thinner, shining, less coarsely 
punctate and without median line; scape inserted slightly nearer 
base than apex, and not extending as far as in £; the club is a 
little shorter and thinner, and the body is slightly more robust* 

Hob* —South-west Australia. 

Euthvbrhinus bpinipennis, Wafcerb., var. orientals, n.var. 

A specimen from Port Phillip (Berlin Museum), and another 
from the Victorian Alps (Rev. T, Blackburn), agree in all 
structural details with B* spinipenni$ t but have very different 
clothing. The protborax and elytra are entirely without the 
characteristic blue-black scales; the prothorax lias the elongate 
median fascicles of a brown colour, and rather less distinct; the 
scales elsewhere are brown and pchreous; towards the sides there 
are numerous white scales. On the elytra the scales are some- 
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what similar to those of the prothorax, but the disc on each side 
is marked by a large subtriangular patch of velvety scales; each 
patch is bounded posteriorly by white scales, and there are a few 
whitish ones before it. The under surface and legs are clothed 
with oohreoua, intermingled with snowy, scales. 

Genus Odosyllis, Faso,, Journ. Linn. Soc,Zool. xii., p.40. 

This genus appears to be numerously represented in the Malay 
Archipelago, but hitherto one species only has been recorded 
from Australia. In his original description of the genus, Fascoe 
•compares it with Nedymora t not even mentioning Euthyrrkinus, 
to which (at any rate 0. erueiyera) it is remarkably dose,* 
differing chiefly by the mesosternal receptacle being slightly 
cavernous instead of open. As I am acquainted with only one 
speciesf of the genus, I have not ventured to give its generic 
characters. I have described the species at length, however, as 
the original description is somewhat faulty. 

Odosyixib obccigkra Paso.; Mast. Cat, 8p.No.5503. 

Black, antennas and claws of a very dingy red. Densely 
clothed with soft pale brown scales, in some places varying almost 
to white, and in others almost to black. 

Head with fairly dense but more or less concealed punctures, 
Rostrum apparently slightly longer than prothorax, curved, and 
rather thin; base considerably wider than apex, sides incurved to 
middle; with coarse and irregular punctures on basal third, very 
fine elsewhere. Antennae rather thin, inserted about two-fifths 
from apex of rostrum; two basal joints of funicie elongate, the 
second distinctly longer than the first. Prothorax transverse, 
base strongly bisinuate, sides strongly rounded, apex subtubular; 
middle of base distinctly impressed; punctures entirely concealed; 
with rather large shining unisetose granules. Scutellum trans- 


f For three cotypes of 0, crucigtra, 2 am indebted to Dr. R. Geetro. 

* The figure of the typical species, 0. congnt* (Plate 1 M flg.5) is also 
much like that of a Euihyrrhimts. 
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versely impressed about the middle, raised on each side of base. 
Elytra insinuate at base, not much wider than prothorax, widest 
near base, thence rapidly diminishing in width to apex, which U 
mu cron ate, striate-punctate, punctures large, round, more or less 
concealed; interstices each with a series of shining and rather 
large granules, becoming smaller posteriorly. MeeoHtemal recap- 
facie briefly U-shaped, slightly cavernous. Basal segment of 
abdomen almost the length of three following ones combined, its 
apex raised in middle, apical segment depressed at apex. Leg» 
rather long; femora moderately stout, the front pair strongly and 
acutely dentate, the others each with a very minute and usually 
concealed tooth; tibiae curved on their outer edge, the front pair 
bisinuate on the lower edge, front sinus longer than the hind one 
and clothed with dense reddish hair. Length 11-13 mm. 

$>. Differs in having the rostrum thinner, antennae inserted in 
middle of sides of rostrum, front tibiae shorter, not bisinuate, and 
without dense reddish hair. 

Hab.~~ North Queensland. Also occurs in Now Guinea. 

On the basal half of the elytra the scales are mostly of a pale 
brown colour, mottled with small sooty patches which become 
rather numerous and then suddenly terminate in a zigzag manner 
at the middle; the apical half, except for a narrow smoky V, is 
almost uniformly clothed with very pale scales. The Vcommences 
at the apex, and extends about half-way to the middle, but its tops 
do not pass the third interstice, a! though they are sometimes very 
feebly connected with an indistinct spot on the very feeble 
preapical callosities. On the prothor&x there are usually three 
pale longitudinal stripes, distinct on the apical half, but dis¬ 
appearing before the base, and rather feebly connected across the 
middle. On the elytra a few stout set® are scattered about 
The clothing of the undersurface is of a peculiarly soft character, 
most of the scales being heart-shaped and closely applied to the 
derm, entirely concealing the punctures in which they are set 
The femora are very feebly ringed. The granules on the pro¬ 
thorax have each a seta directed forwards, whilst those on the 
elytra are directed backwards. 

In outline it is like Euthyrrhinu$ meditabundus. 
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Var. rc/scoTRrANGUtARis, n. var. 

Two specimens (sexes) from theMossman River differ from the 
typical form in having the granules much smaller, those on the 
disc of the prothorax and apical half of the elytra almost or quite 
concealed; the clothing less variegated, on the prothorax scarcely 
forming longitudinal stripes, although a feeble transverse one 
can be traced; on the elytra there are fewer blackish scales, but 
there is a large indistinct brownish triangle extending from the 
third interstice (which is rather more noticeably raised than in 
the typical form) to the shoulder and margin, and terminating at 
the middle on each side; the paler scales (which, however, are 
not very pale) on the three sutural interstices are, therefore, not 
interrupted at the middle, but extend almost to the base. The 
suture, and almost the whole length of the posterior declivity, 
are clothed with black scales without the least trace of a VJ and 
there is & small elongate blackish spot on each of the preapical 
callosities. The abdomen is almost entirely clothed with black 
scales; in the typical form the darker scales are usually confined 
to the middle of the third and fourth segments. 

I have described these two specimens as representing a variety, 
rather than a distinct species, as the dentition of the femora, the 
peculiar front tibiae of the male, and the structural characters 
(other than the granules) are exactly as in the typical form. 

Genus U aster o caucus Lap. et Br. 

I have seen no Australian species of this genus. 

Gasterocercus nigro/RN«us, Ohevr.; Mast Cat, 8p.No.5535. 

Doubtfully referred to the genus by M. Chevrolat. 

Hab . —Queensland. 
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THE BIRDS OF LORD HOWE AND NORFOLK 
ISLANDS. 

By A. F. Bauskt Hull, Sypnry. 

The literature relative to the birdn of Lord Howe and Norfolk 
Islands is by no means voluminous, and is at the same time bo 
scattered that no little research is required to arrive at a know¬ 
ledge of what has already been chronicled. 

In his ‘Handbook of the Birds of Australia,'{Vol.ii., Appendix, 
pp.526‘550: 1864) Gould described four species from Norfolk 
Island; one (the extinct Nwtor producing) from Phillip Island; 
and three from Lord Howe Island, all of which had been figured 
in the folio edition. 

In his ‘ Tabular List of the Birds of Australia *(1888), Ramsay 
enumerated 28 species for Lord Howe Island, 14 for Norfolk 
Island, and 14 common to both islands. Many of these species, 
however, especially those recorded from Lord Howe Island, are 
merely casual visitors. 

The principal descriptive articles relative to the nests and eggs 
of the birds found breeding on these islands are the following:— 

(1) Crowfoot, W, M., M.D.—“Notes on the Breeding Habits 
of certain Sea-birds frequenting Norfolk Island, and the adjoin* 
ing Islets/* Ibis, iii., 5th ser., p.263, 1885. 

(2) North, A. J.—“ Nests and ISggs of Birds found breeding 
on Lord Howe and Norfolk Islands/' Aust. Mus. Cat. No. 12, 
Appendix, p.372 and p.407, 1899. [Two separate articles.] 

(3) North, A. J. —“ Notes on the Oology of Lord Howe 
Island.” Aust. Mus. Memoirs, No, 2, Lord Howe Island, 1889. 

The first of these articles is based entirely upon information 
furnished to Dr. Crowfoot by Dr. P. H. Metcalfe, Resident 
Medical Officer at Norfolk Island, to whom also North aoknow- 
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ledges his indebtedness for the bulk of the information relative 
to the land-birds of Norfolk Island contained in his several 
papers. The particulars relative to the Lord Howe birds were 
for the most part furnished by Messrs. R. Etheridge, J, A 
Thorpe, and T. Whitelegge, who pdid & visit of investigation to 
that island in 1887, on behalf of the Trustees of the Australian 
Museum. 

Iu his work on the ‘Nests and Eggs of the Birds of Australia, 1 
published in 1901, A. J. Campbell makes occasional reference to 
the Lord Howe or Norfolk Island habitat of certain species 
common to the mainland also. 

In the Proceedings of the Limiean Society of New South 
Wales (Vol. ii., 2nd series, p.678, 1887), Dr. Ramsay described 
the eggs of three species of sea-birds from 11 Lord Howe's Island/ 1 
viz.; Sterna (Qnychoprion) fuliginona^ Procehterna (Anous) 
cinerea, and Sul a cyanop $. 

There is also an interesting paper by Dr. Ramsay entitled 
“ Notes on the Zoology of Lord Howe's Island ” (Proc. Linn. Soc, 
N. S. Wales, Vol. vii., p.8G, 1882), This paper is principally 
devoted to the avifauna, and a Table of the birds found on the 
island is appended, showing the occurrence of the same genera or 
species in New Zealand and New South Wales respectively. 

There are other descriptions of, or references to, the birds 
found in these islands and their eggs, scattered through the files 
of the Ibis, Proceedings of the Zoological Society (Lond.), Pro¬ 
ceedings of the Linnean Society of New South Wales, the British 
Museum Catalogue of Birds' Eggs, and other scientific publica¬ 
tions. There is a paper on the Birds of Norfolk Island by Herr 
A. von Pelseln (Sifcsungsber. Wien. Akad. xli. I860, pp.319-332), 
no copy of which is obtainable in Sydney, 

In the following pages, references are given to moat of the 
publications where mention is made of the occurrence, at the 
Lord Howe or Norfolk Island Groups, of species not peculiar to 
those groups. Of the peculiar species references are given to 
the meet important artioles, descriptive of the birds or their eggs, 
but these reference* do not pretend to be in any way complete. 
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For the sake of brevity, references to the principal articles are 
given hereafter as follows—Gould; Crowfoot; Ramsay; North, 
i Nests and Eggs’; North, ‘Lord Howe Island'; Etheridge, 
‘ Lord Howe Island Campbell, 

It has been my good fortune to spend a few weeks on these 
Islands. In 1907 I visited Lord Howe Island, remaining there 
from the 3rd to the 17tli of October; and in 1908 l spent from 
the 8th of October until the 15th of November at Norfolk Island. 
My primary object was to see the immense flocks of Terns, 
Noddies, and other sea-birds during the breeding season, but at 
the same time 1 was enabled to glean some information and to 
make personal observations as to the land-birds. 

Lord Howe Island is situated in lat. 31° 33' S., and long. 159* 5' 
E. It is about 450 miles north-east of Sydney, and 300 miles from 
Port Macquarie, the nearest point of the continent of Australia 
in a direct line. It is nearly seven miles in length, and about 
one mile in average width. It is crescent-shaped, the two horns 
or points being connected by a coral-reef enclosing an extensive 
and shallow lagoon. The superficial area of the Island is about 
3,220 acres. The group consists of Lord Howe Island proper, a 
small islet immediately detached from its southern extremity, 
called Gower Island; a similar one to the north known as the 
Sugar Loaf; to the east, separated by somewhat more than half 
a mile of water, another, named Mutton Bird Island; whilst on 
the western side, within the Lagoon, is Goat Island. To the 
north-east of the main Island, from a quarter of a mile to nearly 
a mile distant, is a cluster of six rocky islets, known as the 
Admiralty Islets. Still further north lie two other rocks, one 
being called North Island. About 18 miles to the south, the 
extraordinary steeple-rock, called Ball’s Pyramid, towers to a 
height of 1,800 feet from the ocean. It is quite inaccessible to 
human beings, but is the haunt of numerous sea-birds. 

The main Island consists of three groups of basaltic hills, 
connected by two sandy flats covered with dense vegetation. 
The southernmost group contains Mt. Gower, 2,840 feet, and 
Mt. Lidgbsrd, 2,500 feet. The former shows a bold face or 
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precipice almost sheer from the top to the sea, and is visible in 
dear weather from a distance of 80 miles. 

The whole Island, excepting the small settled area, is well 
covered with Kentia Palms, Banyans, and other trees, and in 
many places the undergrowth and tangled vines make progress 
through the bush difficult and at times impossible. 

Norfolk Island is situated in lat. 29° 3' 8., and long. 167" 38' E., 
and is about 950 miles from Sydney. The group consists of 
Norfolk Island, about 4J miles in length by 5 miles in breadth, 
irregularly square-shaped, Nepean Island, a flat-topped rocky 
islet, lies a quarter of a mile to the south-east; Phillip Island, 
about a mile and a half in length by three-quarters of a mile in 
breadth, lies three miles to the southward. There are twelve 
small rocky islets to the north, and some scattered rocks to the 
south of Norfolk Island. 

The coast-line of Norfolk Island is bold and steep, rising 
sharply from 100 to 300 feet, except at the three practicable 
landing-places, Kingston, Cascade, and Ball Bay. Even at these 
places the steep hills rise very close to the shore. The whole 
Island is of basaltic formation, consisting of a succession of 
rounded hills with deep gullies between, and in the north-western 
corner Mount Pitt rises to an altitude of 1,044 feet. From the 
“ mountain ” aud the coastal hills very deep gullies, densely 
wooded, run down to the coast, in many instances terminating 
in a sheer cliff descending to the sea. Those at the back of Mt, 
Pitt, descending to Anson Bay and Duncombe Bay, are the 
steepest and most heavily timbered, huge pines (Araucaria 
eascsiso), white oaks (Lagunaria Patertoni), ironwoods {Notdma 
longifolia), and bloodwoods (Batoghia lucida ), grow so close 
together that their spreading branches become interwoven, form¬ 
ing deep shade in which the rank undergrowth flourishes. 
Tangled vines, as thick as a man’s arm, depend from the branches, 
and lie twisted along the ground. Fortunately, there are excel¬ 
lent roads forming a perfect network over the whole Island, and 
many tracks have been out through the timber to give access to 
4he various surveyed blocks, but the growth of the vegetation is 
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so rapid that unless regularly cleared the tracks soon becotno 
obliterated. 

A glance at the chart compiled by Chas. Hedley, of the Aus¬ 
tralian Museum,* shows that Lord Howe Island lies on the- 
extreme south-west, and Norfolk Island on the eastern extremity 
of the u Limit of Continental Area,” and the route of migration 
of fauna from Antarctica is shown as passing through New 
Zealand and Norfolk Island, with a lateral branch to Lord 
Howe Island. Bo far as regards the avifauna breeding^on the 
two last*mentioned islands, of 42 species, 11 are Australian, 2 
are New Zealand, and 9 are common to both; the remaining 20 
species being peculiar. Only^two birds are found breeding in 
common in New Zealand and both Islands under review, viz. r 
Halcyon vagan$ and Hi/potatnidia pkilippinensis . Porzana 
plumbca and Porphyria melanonotus breed both in New Zealand' 
and Norfolk Island, while the latter species is recorded as a casual 
visitor to Lord Howe Island. There is, moreover, a marked 
similarity between the species peculiar to each of the two Island 
groups; one species (Aplonis fu8cu») t not found elsewhere, is 
common to both; apd, in general, it may be said that the wljple 
avifauna of these islands is more distinctly Australian in 
character, although the Wood Hen (Ocydromua sylventris) and 
the extinct Notornin alba and Neator produclus may be regarded 
as of greater value in determining the original route of 
emigration. 

In the following pages I have endeavoured to give a complete 
list of all the birds recorded or observed as breeding in or visit¬ 
ing these island-groups. The habitat is given for either or both 
islands, as the case may be, and the species not known to have 
bred at any time in the locality are described as 11 visitors only.” 
The habitat outside the groups under review is given in brackets, 
the particulars being taken from Gregory Mathews 1 1 Hand-List/ 
The species are arranged in the same order, and numbered as in 
the Hand*List, The authors’ vernacular names are given,. 


* Hedley, C M Zoogeographic Scheme for the Bros* 

Linn. Soc. N. tt. Wales, 1899, p.991. 
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followed by the local vernacular names which, it will be noted, 
frequently differ in regard to the same species in each island. 

The dimensions of eggs are given in inches and lOOths, and, 
unless otherwise stated, are frpm specimens measured, by myself. 

The following table shows all the species which, to the best of 
my knowledge, actually breed on these Islands:— 

Table gf Speck*. 


Genas. 


Species. 

Lord Howe Island. | Norfolk Island. 


See Note. 


ChfiUcophap* 

HypoMniaia 

Porzana 

Porphyria 

Ocydrvmu* 

Pufflnus 


(KHvtlaJLa 

Sterna 

ProctUUma 

A nous 

Mkranous 

Gygis 

Anas 

Seda 

Phatthon 
Ninox 
Plalycercus 
Qyanorhatuphus 
Halcyon 
Chakococcyx 
Pelrceca 
Germane 
Pseuaogerygone 


fiatJwWhaf* 

Zottenp7 


Aptoni* 


chryeochlora 

phnippimnsk 


sylvestris 


sylveat 

chloroi 


rhynchUs 


tenuiroelrk 
neglt c(a(?) 
fuligirtosa 
cinerea 
stoltdu* 


cyamps 
erubescent 
tdbaria P. 


vagans 


thorps* 

insularis 

nmfflpwv* 

vinotincta 

copJkmptc^ 

tephroplenra 

strtnua 

fused* 

graculina 


chrysochlora 

phiHppinensk 

plumbea 

mtlanonotm 

cMororhynchus 

asdmitk 

griseus 

ntglecla(*) 

futiginosa 

cinertOf 

stolidus 

leucocapiUus 

alba 

superdliosa 

cykmps 

erubescent 

boobooh 

slogans 

vagans 

Ineidus 

multicolor 

modesta 

, 

hncopygius 
fuliginosa 
xan{hoprocUi 
tenusrpstrxs 
albigutaris 

cofnifesciW 

fUSCHS 


A. 

A., N.Z. 
A., N.Z. 
A., N.Z. 
P. 

A. 

A. 

A„ N.Z. 
A., N.Z. 
A., N.Z. 
A. 

A., N.Z. 
A. 

A. 

A. 

A., N.Z. 
A. 

P. 

A. 

A. 

P. 

N.Z. 
A., N.Z. 
P. 

P. 

P. 

P. 

1: 

p. 

p. 

A., N.Z. 
P. 

A* 


Hots. —A.*»Australian species. N. Z. «New Zealand species. 
P, ** Peculiar to the Island. 
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COLtJMBIFOEMKS. 

30«(M). I.Hkmiphaoa spadicra Lath aid. 

Hab ,—Norfolk Island (extinct). 

For figure and references, see Rothschild’s “ Extinct Birds,” 
p. 161 , pl.xxi., 1907. 

36(M). 2.Chalcophaps ciirysochloka Gould. 

Little Green Pigeon ; Pigeon (Lord Howe Island); Dove 
(Norfolk Island). 

Gkaleopkaps chrysoMora % Ramsay, p.3Sj North, ‘Nests and 
Eggs/ p.373; North, * Lord Howe Island,’ p.45; Etheridge, ‘Lord 
Howe Island,’ p.10; Campbell, p.679. 

Hab .—Lord Howe and Norfolk Islands. (Northern and 
Eastern Australia, Molucca Is., New Hebrides, Solomon Is.). 

The beautiful Little Green Pigeon is very plentiful in both 
Islands; and is so tame, at Lord Howe Island, that it can easily 
be snared by a noose at the end of a stick. At Norfolk Island 
it is protected against indiscriminate destruction, exception being 
made in favour of invalids who may require some such delicate 
morsel as a roasted pigeon to tempt the appetite! 

Its nest is generally placed amongst vines, or on the horizontal 
branch of a tree from five to ten feet from the ground. It is 
constructed of the spiral tendrils of dead vines and thin twigs, 
forming a slight platform, through the interstices of which the 
creamy-white eggs can be plainly seen from beneath. 

At Lord Howe Island I found a nest on the 5th of October, 
1907, containing two highly incubated eggs; and on the 18th of 
the same month, I found two nests containing young birds about 
a week old. Fresh eggs were found at Norfolk Island in October 
and November, 1908, but the general breeding season appears to 
be during August and September, 

Archdeacon Coxnins informed me that this pigeon is not 
indigenous to Norfolk Island, but was introduced from the 
Solomon Islands, some years ago, by the late Archdeacon Palmer 
of the Melanesian Mission. From the fact that it is common to 
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Australia, Lord Howe, and the New Hebrides Islands, one would 
naturally expect to find it at Norfolk Island. 

One of the most charming sights in these beautiful islands is a 
pair of those pigeons walking tamely about under the palms and 
tree-ferns, or taking short flights aYnongut the low branches, the 
sun glinting from the bronze-green plumage as the birds turn 
sharply in their erratic flight. 

The call of this bird is an oft-repeated and somewhat monotonous 
u Coo-coo.” A solitary bird will sit amongst the dense foliage of 
Op large forest-tree, with its breast resting on a branch, emitting 
ats cry at frequent intervals for an hour or more. Dimensions of 
■eggs: (1) I05x0*8(L.H.I., 5th Oct,, 1007); (2) a, M x 0 9; 
4, 1 04 x 0*84(N.I., 25th Dec,, 1908). 

458(M). S.Phaps klkgans Temminck. ' 

Brush Bronze-wing Pigeon. 

Hab .—Lord Howe Island(accidental). (Australia generally, 
Tasmania). 

A single specimen arrived at Lord Howe Island early in 1907, 
an a very exhausted condition. It was captured by Mrs. 
Nichols, who had it in captivity when I visited the island in 
October, 1907. 

ftALLIF Oft VIS. 

49(M). 4.Hypot\biudia philtppinrnsib Linmeus. 

Pectoral Bail; Rail(L.H.I.); Little Tarler fitrd(N.L). 

Hypoianidia philipp«n*u Ramsay, p.38; Etheridge, * Lord 
Howe Island,' p.ll; Campbell, p,740. 

Hab. —Lord Howe and Norfolk Islands. (Australia generally, 
Tasmania, New Zealand, Malay Archipelago, Ac.). 

This Land Bail is found on both islands, although it is stated 
‘(Etheridge, L.H.I., p.ll) to have been introduced into Lord 
Howe Island. Mrs. Nichols, a very old resident, informed me 
that it was introduced by the late T. R. Icely when Visiting 
Magistrate there. 
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It frequents a few reedy patches in the settled part of tlm 
Islaud. I saw only a single bird during my visit; but was 
informed by Mr, J. B. Waterhouse that it bred there. 

At Norfolk Island it is found in the Taro patches growing in 
the creeks and in the vicinity of the Mission dam, A clutch of 
eight eggs, forwarded to me by a young collector who took them 
on the 5th December, 1908, are of the usual type, but of a rather 
reddish-yellow ground, owing doubtless to the red soil. Dimen* 
sions: (a), 1*56 x 1*16; (6), 1*50 x H6; (c), 1-49 x H6; (d) 1*46 
x 1*16; (e/), 1*45 x 1*14; (g) 1*4 x M2; (h) 1*4 x ML 

52a{M). 5.0cydromds sylvestris Sclater. 

Rufous-winged Moorhen; Wood Hen(L.H.I.). 

Ocydromm sylvestris Sclater, P.Z.S. 1869, p. 472; North, 

* Nests agd Eggs,'p.414; Etheridge, * Lord Howe Island/ p. 13; 
North, Rec. Aust. Mus. i., p.37(1890). 

Hab .—Lord Howe Island. 

It was not my good fortune to see any specimens of this bird, 
which is so closely allied to the New Zealand Weka. Its habitat 
is amongst the rugged and almost inaccessible parts of Lord 
Howe Island. North says*:—“Here the rough character of the 
country, consisting of huge boulders of granite [1 basalt] almost 
bidden in a dense and luxuriant mass of subtropical vegetation, 
affords it a secure retreat/' A nest found in October, 1889, ‘at 
the head of the Erskine Valley " (a high ridge connecting Mount 
Lidgbird with Mount Gower) “ consisted merely of a depression 
in a thick d4bri* of fallen leaves, under the shelter of a low bush. 
The eggs, four in number, vary in shape from ovals to lengthened 
ovals, being slightly pointed at one end, and are of a dull White, 
with minute dots and large irregular shaped markings of light 
chestnut-red more or less scattered over the surface of the shell, 
obsolete markings of the sams colour predominating towards the 
larger end. They are not unlike very large specimens of Hypo* 
tpnidia philippensis, . . . but the makings are paler and 


* Ne«t*»nd Egga, p.4t4, 



BY A. F. BASSET HOLT*. 645 

not so well defined.* Length (A) 1*9x1-32; (6)1*88x1^36; 
(0)1-98 x 1*56; (D)2 x 1*32 inches.” 

This bird is, like its New Zealand congener, very curious, and 
will come out of its retreat to investigate any unusual sound, 
such as that caused by knocking two stones or dry sticks 
together. It can then be easily snared or shot. It is becoming 
very scarce in the more settled parts of the island, the dogs and 
pigs destroying birds and eggs. Messrs. Hedley and McCulloch, 
of the Australian Museum, who made the ascent of Mount Gower 
in September, 1908, informed me that the Wood Hen was fairly 
plentiful in the Erskine Valley, and on the slopes of the 
mountain. 

55(M). G.PotttAtfA PLCUjwcAUray. 

Spotless Crake; Little Tarler Bird(N.L). # 
Ortyg&falra tabuen$\* Gm., North, * Neats and Eggs/ p.415; 
Porzatia tabuennie Gm., Campbell, p.74€* 

JSToft.—Norfolk Island. (Australia generally, New Zealand, 
Philippine Islands). 

Although the Spotless Crake enjoys such a wide range through¬ 
out Australia and adjacent countries, it is not found on Lord 
Howe Island. At Norfolk Island it is a rare species, and the 
islander# do not appear to have distinguished it from the Peetoral 
Rail, as both birds hear the local appellation of Little Tarler(Taro) 
Bird. North records the finding, by Dr. Metcalfe, of an old nest 
with an egg in it, and I have another single egg taken from a 
nest in a “drain” (natural watercourse) in the 100-acre Reserve 
at Norfolk Island, on the 1st of March, 1909. My collector 
informed me that the nest was constructed of flags “like a 
Tifceraetfs "(Micranou* ItUcocapillut), and placed in the fork of a 


* I have recently received a pair of eggs taken by Mr. Herbert Wilson on 
the 9th November, 1909, The nest wsa of Keutia palm thatch, in a hollow 
on the ground. The shell is glossy, pinkish-'white, with red-brown spots 
and freckles, and more numerous suffused purplish spots scattered over the 
WbOlstMli hut predominating St ttts lath**end. XHmehttiohm { 0 ) 2 x i*88, 

m* 
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Taro plant. This egg is nearly elliptical in form, glossy, surface 
finely pitted; of a buff ground-colour thickly covered with pale 
reddish and less frequent dark reddish markings, the latter 
approaching the form of longitudinal streaks. Dimensions u 
1*15x0*95. 

62 (M). 7.Pohphyrio mklanonotus Temminck. 

Bald Coot; Satin Bird(L.H.L); Tarler Bird(N.I.). 

Porphyrio melanotus Gould, p.32l; Ramsay, p.38; North, 
‘Nests and Eggs,’ p.415; Etheridge, 4 Lord Howe Island,’ p. 11; 
/\ melauonotus Campbell, p.757. 

Hab .—Lord Howe and Norfolk Islands. (Australia generally, 
Tasmania, New Zealand, New Guinea, Molucca*;. 

The Bald Coot is not uncommon at Norfolk Island, where it 
breeds in the creeks and swampy places. Its Norfolk Island 
local name is a corruption of “Taro” Bird, as it frequents the 
patches of wild Taro growing in the watercourses. I did not 
find any nests, but was informed that many young birds were 
seen in the creeks during the 1908 season. Dr. Metcalfe states 
that on Norfolk Island the number of eggs laid by this bird is 
twelve or tnore(Nortb). 

It is only occasionally seen at Lord Howe Island, and I believe 
there is no record of its having bred there. 

63(M). 8.Notornis alba White. 

White Gallinule. 

Aotoryiu alba Ramsay, p.38, 

Hab< —Lord Howe Island (extinct). 

A great deal has been written about this remarkable bird, and 
a summary of the references, together with a plate, are contained 
in Rothschild's 44 Extinct Birds." 

Although generally believed to be absolutely extinct, I should 
not be surprised to hear of a specimen being taken in the recesses 
of the mountains, many parts of which have not yet been.* 
explored. 
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FE0CBLLABI170&MX& 

79{M). 9.PUFFIHU8 CHLORORHYNCHUS Lesson. 

Wedge-tailed Petrel; Little Muttou Bird(L.H.I.). 

Pujfitiug sphenurus Gould; Ramsay f p.38; North, 1 Nests and 
Eggs/ p.37; North, 4 Lord Howe island/ p.47; Etheridge, p. 14. 

Hab ,—Lord Howe and Norfolk Islands. (Australian Seas, 
Indian Ocean, Pacific Ocean). 

The Wedge tailed Petrel breeds on Nepean Island, which is so 
honeycombed that it is dangerous to walk over some parts, the 
thin crusts over the burrows being insufficient to support one's 
weight. The northern slopes of Phillip Island are similarly 
riddled, and many birds breed in the shallow holes drilled in the 
slight soil covering the rocky islets to the north of the main 
island. I found a pair preparing their burrow on the Redstone 
in October, 1908. 

At Lord Howe Island it breeds on Goat Island in the Lagoon, 
Mutton Bird Island, and on the Admiralty Islets. Although i 
was too early to find any eggs, I surprised some birds in the act 
of clearing out the old burrows preparatory to laying. 

I received several eggs from Mrs. Nichols taken in December, 
1907. Dimensions ; (a)2 5x 1*66; (6)2*25 x 1 *58(L,H.l., Dec., 
1907). 

Sir Walter Buller expressed the opinion that Dr. Crowfoot's 
P. tphnnuru# is P. prissus. Crowfoot gave the dimensions of 
eggs of P» tyhenurua as varying from 2*5 to 2*76 inches in length, 
and from 1*5 to 1*75 inches in breadth. These dimensions are 
sufficiently wide to embrace both species. 

60(M). lO.PUFFIBUS A SSI MI LIS Gould. 

Allied Petrel; Lao(N.L). 

Pt tffinut mtimilin Crowfoot, p.269; P. nugax Boland., North, 
0 Nests and Eggs/ p.377; Ramsay, p.38. 

Hab. —Norfolk Island. (Australian Seas, Atlantic Ooean). 

The Allied Petrel breeds on Phillip and Nepean Islands, and 
on the rocky islets on the northern side of Norfolk Island, during 
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the months of July and August. On the 28th October, 1908, I 
visited the Redstone, one of the latter islets, and found the 
shallow nesting holes of this Petrel deserted, although one 
recently dead young bird was lying in a hole. No doubt this 
was a late hatched bird, abandoned by its parents at the time of 
the general migration. The Wedge-tailed Petrels were arriving 
at the date of my visit, and had commenced to dig oat their 
bur row 8. 

The Allied Petrel lays a single egg on the sand in a shallow 
barrow, or under an overhanging rock. It is pare white, rather 
graceful in shape, and inclined to be pointed at the ends. 
Dimensions of two specimens presented to me by Dr, Metcalfe : 
(o)2*04 x l*98^taken 25th July, 1901); (&)l*9t x 1*4(taken 25rd 
July, 1892), 

82(M). ll.PcFmus gsisros Gmelin. 

Sombre Petrel; Ghost Bird(N,I.). 

Puffinua BphemtruM, Crowfoot, p. 268. 

Bab ,—Norfolk Island. (Australian Seas, Atlantic Ooeen, 
Pacific Ocean). 

This bird breeds extensively on the high land about Anson 
Bay, Norfolk Island, in the vicinity of the Cable Station. The 
local name of this bird is derived from its weird and mournful 
cry. I have egg* of this species taken by Master Jack Jacobs, 
during December, 1908, in this locality. Dimensions; (a) 
2*58 x 1*78; (6)2*6 x 1*6. 

84(M), 12.Pdffinos tknuirostbis TemminCk. 

Short-tailed Petrel (Mutton Bird); Mutton Bird(LHX) 

Nectri* drevtoaudu* Brandt, Ramsay, p, 38; North, 4 Neats and 
Eggs,’p.378; North, 'Lord Howe Island/p.47; Etheridge, ‘Lord 
Howe Island,’p. 14. 

Bab.—Lord Aowe Island, (Australian Seas, Pacific Ocean, 
New Zealand, N, to Japan), 

This Petrel, the “ Jttiitidh Bird ” of Tasmania, breeds in large 
mtnbbn on Ltitd Howb trtatid, its chief ’' rookery ’’ being in the 
shndy »oU <tf ^heb*tbrn side dfthe^lgnd. fitm is a beauUfdl 
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palm-glade here* where the interlaced foliage overhead fa so thick 
that the sun's raja do net penetrate it* and the islander* have 
given this spot the somewhat gloomy name of the “ Valley 
•of the Shadow of Death." At night time, during the months of 
October» November, and December, this Valley is full of weird 
moaning* and wailings, enough to make one's floah creep. They 
are, however, only the conversational efforts of the Mutton Birds 
as they meet a friend (or foe) when digging their barrows, or 
•coming in from the day 1 * feeding. The unwary visitor frequently 
plunges through the thin layer of sand over these burrows, which 
extend in same cases to a distance of ten feet from the entrance. 
A single egg is laid at the end of the burrow during the last 
Week of November. It is pure white, generally pointed Oval in 
ehape, but varying occasionally to an Almost elliptical form. The 
size klso varies considerably. Dimensions of two specimens 
selected from a number taken by Mrs. Nichols in December, 
1907 ; (a), 2*8 x 1*8 (pointed oval); (6), 2*5 x 1*7 (elliptical). 

B8(M). 13, Majaqckus zrquinoctiaus Linnaeus. 

Spectacled Petrel 

Afajaqueus gouldii Hutton, Ramsay, p.38. 

Ifafc—Lord Howe Island. (Australian Seas, Atlantic Ocean). 
This bird appears to be merely a visitor to the seas adjacent to 
Lord HoWc Island. There is no evidence of its having bred 
either on fchi* Island or on Norfolk Island. 

$5( M). 1 4.€E*TBRt<ATA K«OL*CTA Schlegel 

Big Hill Mutton Mrd(L.H.l). 

PnntUtaria pki&ipii Gray. 

<£titdafa pkitlipii G. R. Gray, North * Nests and Eggs 1 p.416; 
Hutton, ,r Petrel* of the Kertoadee Islands," Pros. Zool Soc.,' iv. 

fAmitmy. 

Howe Wand, Norfolk Island, (New Zealand, 
Hermadeo Islands). 

otttheauthoWtyof Cheewman, $*tr*tata 
**(fheta breed * in the open, and does not burro# like other 
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petrels. It is known that this species and (E. mghcta var. r 
Hutton, are variable species as regards colour. 

An adult and a young bird out of the birds breeding on* 
Mount Gower (Lord Howe Island) were procured by Messrs. 
Hedley and McCulloch, of the Australian Museum, in September 
1908. These were identified by Mr. A. J. North as (E . mgtecta. 
The adult bird does not accord with any of the published 
descriptions of (E. neglecta to which I have had access, the back 
being bluish-black, the head sooty-brown, breast brown, throat 
washed darker, feathers surrounding the bill tipped with white, 
all feathers white underneath, bill and feet black. 

Mr. Herbert Wilson, of Lord Howe Island, who has frequently 
observed the local bird breeding, informs me that he never saw 
it in any but the dark colour. The nest is composed of u cut 
grass” or small fibrous roots, placed in a chamber at the end of a 
burrow, from two to four feet in length, or in a deep crevice in 
the rocks. In some cases the mass of nest-material is so large,, 
that the young bird is almost concealed in it. The parent bird 
can be attracted to the entrance of the burrow by a u cooee ” 
from outside; and when molested she bites savagely. The 
breeding season is during July and August, fairly large numberi* 
frequenting the top and south-western slope of Mount Gower, at 
an altitude of over 2000 feet above sea-level. Formerly, it is 
stated, this bird bred lower down, but the pigs drove them to less; 
accessible situations. 

With regard to the Norfolk Island bird,^. philllpii) North* 
states*: “ This species Dr. Metcalfe informs me is very difficult to- 
procure on account of its nocturnal habits, and is only to be 
obtained about January, when it resorts to the west side of the 
Island to breed, depositing a single egg at the end of a burrow 
in the sandy soil. During a period of ten years he has only 
obtained two birds and three eggs, one of the latter of which lie 
has kindly forwarded; it is ovoid in form, of a dull white, the 
surface of the shell having numerous shallow pifctings, although* 
smooth to the touch, and presenting a glossy appearance. Length 
2*14 x M6 inches*,” 


Nests and Eggs, p,416. 
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With every possible deference to the authorities who have 
merged CE, phillipii into (E. n*gl<scta % and to the identification of 
the Lord Howe Petrel by Mr. North, I am of opinion that the 
birds represent four distinct species. Further information as 
to the description and habits of (E y neglecia may be anticipated 
from the investigations of Messrs. T. I redial e and party, who 
spent nearly the whole year 1908 on the Kerroadecs. I have 
several eggs of the two Kermadec Island species, presented to 
me by Mr. Iredale, the dimensions of which are as follows :— 
(E. neglecia (Sunday Island): («)2*45 x 1 *67; (6)2*44x 1*78; (c) 
2*6x1*85 (5th Nov., 1908). <E, neglecta, var. (Meyer Island): 

(a)2*48 x 1*62;(6)2'47 x 186 (24th April, 1908). 

The following table shows the marked dissimilarity in the four 
birds, their habits, and the dimensions of their eggs :— 


Specie*. 

i Bird. 

1 ...j 

Nest. 

1 

Breeding 

season. 

Lord Howe 

Uniform in 

At end of 

i 

July'August, 

Petrel. 

colour. 

a burrow. 


Norfolk Island 
Petrel. 


n 

j 214 k 1-62 

January 

(E. ntgltcia 

Very variable 

In the open. 

! 2 -44 2 6 x 

Octobei - 

(Sunday Island) 

in colour. 

1 07-1-86. 

November. 

(2?. mgltcta var, 
(Meyer Island) i 

*» 


2 47 x 

I-62-1*66. 

April-May 


105(M). 15.Pkiok dksolatus Omelin. 

Dovedike Prion. 

Prion tnrlur Smith, Ramsay, p.38. 

T/o6.—Lord Howe Island. (Australian Seas, Antarctic Seas, 
S, Atlantic Ocean). 

Mr. H. Wilson, of Lord Howe Island, informed me that he 
had occasionally found dead birds of this species on the cliffs of 
the main Island, and one was found in a dying condition on the 
Admiralty Islet. He lias never found it breeding. 
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128(M). 16, Sterna fclioinoba Gmelin. 

Sooty Tern; Wideawake(L.H.I.); Whale Bird(N.L). 

Sterna fuliginoaa Crowfoot, p.266; North, * Nests and Eggs/ 
p.374; North, 1 Lord Howe Island/ p.46; Etheridge, p.15. 

Onych opr ion futiginosa, Ramsay, p.38; Ramsay, Proc. Linn. 
Soe. N.S. Wales, ii. (2nd Ser.) f p.678(1887). 

Hab ,—Lord Howe and Norfolk Islands. (Australia generally, 
Atlantic, Indian, and Pacific Oceans). 

The Lord Howe Islanders' name for the Sooty Tern is said to 
be derived from a fancied resemblance between its ordinary cry 
and the word “ wideawake," but it might just as well be a 
reference to its attitude and actions as compared with the stolid 
Noddy. The name given to it by the Norfolk Islanders is 
derived from its periods of arrival at and departure from the 
Island, which are coincidental with those of the whales, the 
pursuit of which is oue of the chief of the island industries. 

At both islands I had abundant opportunities of seeing the 
Sooty Terns in their breeding places, and selecting a fine series 
of their remarkably variable eggs from many hundreds of thou¬ 
sands scattered about within easy reach. 

On the main island of Lord Howe these birds assemble to 
breed in one restricted locality only, the North Ridge, a steep 
slope about two miles bo the northward of the settled part ef the 
island. The south-western slope of this ridge is covered with 
thick tussocky grass, amongst which a few basalt boulders pro¬ 
trude their rugged heads; while the north-eastern side descends 
sharply several hundred feet to the ocean, the cliff being broken 
by occasional terraces on which the birds find a more or less 
secure nesting place, though the major part of the colony occupy 
the south-western slope. During the season, which extends from 
the middle of September until the end of November, this breed* 
ing place is frequently visited, in fact almost daily, by parties of 
the residents who collect the freshly laid eggs in kerosene thus 
and buckets, these eggs form an agreeable addition to the food* 
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supply, and are cooked in various ways, the principal being plain 
hard-boiled, eaten cold, or made into targe omelettes. The 
albumen when boiled is almost transparent, and of a faint bluish- 
white, similar to that of the domestic duck's egg, while the yolk 
is of a deep salmon-pink. They ba%e practically no fishy flavour, 
and are not so rich as the domestic hen's eggs. I tried them 
cooked in several ways, and found the cold hard-boiled variety 
with salad fairly palatable, but on the whole hardly an article of 
diet to hanker after ! The industry of collecting these eggs for 
food has resulted in the evolution of a local term, viz., 11 Wide- 
aw&kaneggin.” 

On the North Ridge breeding-place there were probably not 
more than two thousand birds established, and the periodical 
collections of eggs would total less than 500 at a time- There is 
every reason to believe that a bird .will lay again very soon after 
being robbed. I have seen the ground cleared of eggs at ten 
o’clock in the morning, and by three o’clock in the afternoon a 
hundred more were laid within the same area. I am inclined to 
think that this frequent laying of eggs by birds which, in the 
ordinary course of nature would be satisfied to ley and hatch out 
one egg in the season, is largely the cause of so much variety 
in the colour-markings and dimensions of the eggs. Those 
observed by me on the Admiralty Islets, which are rarely visited, 
were almost uniformly of the normal type, vis., faintly bluish or 
white ground, with reddish spots, dashes, or freckles distributed 
fairly evenly over the whole shell. On the day of my visit to 
those Islet«( 16th October, 1907) there were many hundreds of 
thousands of «$gs to select from, and it was with difficulty that 
I oouid find a couple of dozen sufficiently well or unusually 
marked to attract notice* The same may be said of the eggs on 
the higher parts of Phillip Island off Norfolk Island. On the 
other hand, the eggs taken from the North Ridge, Lord Howe 
Island, and from ^epean Island and the more easily accessible 
islets off Norfolk Island, which are raided almost daily during 
the season, exhibit tb,® most extraordinary variation in both 
colour and site. #ggs covered with huge carmine blotches and 
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streaks, pure white eggs, and others with a deep brownish-red 
ground spotted with darker markings are quite numerous, while 
some most remarkable departures from the normal in size and 
shape are found, mostly towards the close of the season. The 
latter particularly, to my mind, are strongly evidential of the 
strain caused by the unnaturally large output of individual 
birds. 

At Norfolk Island the season commences a month or more 
later than at Lord Howe Island, and continues up to December. 
The Bird Protection Regulation in force there allows the eggs 
to be taken without limit from the commencement of the season 
.until the 21st November. On and after that- date it is a 
.punishable offence to take any eggs. This is a wise restriction, 
and its beneficial effects can l>e seen in the large numbers of 
birds that breed every year on Nepean Island. Although it is not 
unusual for a boat load of 10,000 to 15,000 eggs to be brought in 
from the Island two or three times a week, there is said to be no 
apparent diminution in the number of birds breeding there each 
year. At Lord Howe Island, where there is no restriction, and 
the birds have practically no rest, the numbers breeding on the 
main Island are dwindling year by year. Here also, they hatfe 
another relentless enemy, the hungry semi-wiid pig, which will 
go through the more easily accessible nests and guzzle the eggs, 
sheila and all, and does not stop to inquire whether they are 
:fresh or otherwise. 

The Sooty Tern rarely makes any nest-structure. Very 
occasionally a few grass-stems may be found arranged round a 
slight depression, but in the vast majority of instances the egg 
,is laid upon the bare soil or sand, or on the natural grass, whicn- 
•evermay be the surface of the spot selected for depositing the 
-egg. On the Admiralty Islet which I visited, there are several 
broad terraces, with tussock-grass growing amongst the loose 
stones. Here the Sooty Terns were clustered so closely, each 
•bird sitting on an egg or a chicken, that it was impossible to 
.avoid treading occasionally on the contents of a nest The loose 
tclayey soil was hollowed out a little where practicable, otherwise 
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<he egg was laid between two small stones, or in the middle of a 
tussock. In all directions old abandoned eggs could be seen 
sticking in the earth which had been washed over them by the 
rain. On Phillip Island I saw in one dry watercourse, thousands 
of rotbeu eggs, and many bund rads of dead birds caught in the 
roots or half buried in the sand. Owing to this Island being 
almost entirely denuded of undergrowth by the rabbits, the rain 
very rapidly finds its way into the watercourses, and as the 
Sooty Tern will not leave its egg, those birds that have selected 
the soft sandy beds of these watercourses are soon drowned. 
In the latter part of November, and during the whole of 
December, 1908, Norfolk Island was visited with an almost 
unprecedented rainfall. My friend, Mr. Lindsay Buffett, 
informed me that the resulting mortality amongst the Sooty 
Terns was enormous. 

One egg only is laid for a sitting. Although I saw several birds 
on the Admiralty Islet sitting on two eggs, and took half-a- 
•dozen of these pairs for examination, in every case one egg proved 
to 1)6 addled, while the other was either fresh or in active process 
of incubation. The addled egg was doubtless one which had 
been abandoned, and, owing to the limited space available, the 
then sitting bird had laid one egg alongside of it, rather than 
take the trouble to remove it. 

The Sooty Terns are not shy, but, when first disturbed, will rise 
and hover about, scolding vigorously and snapping their man¬ 
dibles. They soon settle again, and it is not difficult to catch 
them with the hand. 

As previously remarked, the eggs differ greatly in colouring 
and dimensions, and a largo series of selected varieties makes h 
most striking addition to the cabinet. I have several white or 
■faintly bluish specimens without any trace of markings; then 
aome with a few faint reddish spots or blotches, and others 
ranging through all gradations of ground-colour and markings 
up to a terra-cotta ground, thickly sprinkled with blackish-brown 
And dark red spots and blotches. , Borne have distinct zones of 
colour on a white ground; others again bear great masses of 



656 THE BIRDS OF LORD HOWE AND NORFOLK ISLANDS, 

suffused purplish colour, appearing a« if beneath the shell, and 
scattered red spots overlying them. Many are spirally streaked 
with rich carmine, while others have caps of almost black 
blotches. 

The following are the dimensions of some normal, and some 
remarkable divergences from the normal, eggs in my collection— 
(1)2 x 1*4; (2)2*39 x 1*4; (3)1*8 x 1*35; (4)1*7 x 1*4; (5)1 45 x J*06; 
(6)1 x0‘84; (7)2*1 x 14; (8)1*9 x 1*5; (9)2*55 x l‘3(pyriform);(10> 
1*46 x 1. 

132(H). 17.Pbocrlstbrna oinrrka Gould. 

Grey Noddy; Blue Biliy(L.H.i.); Pafcro(N.L). 

Procehterna, cdbivilla Gould, p,420. 

Anoug cinereus , Crowfoot, p.265; Ramsay, p.38; North, 'Neste 
and Eggs/p.376; North, ' Lord Howe Island/p.46; Etheridge* 
p. 15. 

Ptocehlerna cinerea , Oat. Birds Eggs, B.M., i. f p. 197(1901). 

Hob .—Lord Howe and Norfolk Islands. (N. and E. Australia* 
New Zealand to San Ambrose Islands, S.W, America). 

This beautiful little Tern breeds in both groups of islands* 4t- 
Lord JEJowe it selects crevices and ledges in the precipitous ottjfc 
on the north eastern side of the main island, and similar places 
on the Admiralty Islets. The nests are generally very difficult 
of access. In the Norfolk group it breeds chiefly op Nepean and 
Phillip Islands, and on the former the nests are comparatively 
ensy of access, being placed in crevices of the weathered volcanic 
rock from a few feet to a considerable height from the water* 
line. Owing to the horisontal position of the strata, and the 
weathering having formed sloping terraces, the cliffs are not 
difficult to scale, although the sharp, worn edges and points of 
rock are uppieasant to hands and knees. 

The breeding season commences about the middle of September 
at Lord Howe Island and a little l^ter at Norfolk Inland, and 
extends over the three following months. The birds do not 
breed *« colonies, but certain spots or localities are t^ore favoured 
than others. The bird is, however, by no means common in 
either group. 
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A single egg is laid for a sitting, and the nest is seldom much 
more than a depression in the sand which has drifted into the 
crevicejwith afew bitsof grass ordry seaweed loosely scattered about. 
The egg is very fragile, somewhat similar in general appearance 
to that of the Noddy, but the ground-colour is more a greyish 
stone-colour. The reddish-brown kpots are sparingly distributed 
over the whole shell, and a few purplish grey suffused markings 
are also generally distributed. In shape they are more or less 
pointed ovals, and they vary considerably in size. Dimensions: 
(1)1*7 x 1 *2( Admiralty Islet, 15/x./07); (2)1 *8 x l*2(Lord Howe I M 
26/ix./08); (3)1 65 x 1 *18(Lord Howe I M 26/x./08); (4)1*6x1*16 
(Nepean Island, 15/x./08); (5)1*6 x l*l2(Nepean Island, 15/x./08); 
(6)1*5 x 112(Nepean Island, 31/x /08). 

133(M). IS.Anous stoupuh Linnaeus. 

Noddy; Noddy(L.H.L, and N.I.). 

Anoua HtoUdna, Crowfoot, p.264; Ramsay, Proc. Linn. 8oc. N. 
8. Wales, ii. f 2nd Her., p.678, 1887; Ramsay, p.38; Nortli, ‘Nests 
and Eggs/ p.375; North, 1 Lord Howe Island/p.46; Etheridge, 
p.15; Oat, Birds Eggs, B.M., i. p.198, 1901; Campbell, p.851. 

/lab ,—Lord Howe and Norfolk Islands. (Tropical and juxta- 
tropical seas of the world). 

At Lord Howe Island the Noddy breeds only on the Admiralty 
Islets, visiting the main island for feeding purposes only. During 
my visit to the large Admiralty Islet, I found soveral hundreds 
of these birds nesting amongst the twisted limbs of some dead 
shrubs lining the edge of a cliff. The nests were constructed of 
dry grass and seaweed loosely packed together, with a moderate 
depression in the centre; they were placed very close together, 
the shrubs being literally covered with them. Later comers who 
had failed to secure a branch had fain to be content with the 
ground beneath the bushes, The eggs were for the most part 
far advanced in incubation(16/x./07). 

At Norfolk Island the Noddy also avoids the main island, 
breeding only on the rooky islets, Nepean and Phillip Islands. 
On Nepean Island I saw large numbers of birds on October 15th, 
68 
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1908, but nesting had not commenced. The birds were very 
tame, and sat in groups gravely inspecting us a couple of yards 
distant, as we discussed our lunch. They have an inexpressibly 
sly look, owing to the white line under the eye. 

In this group the nests are most frequently placed on the 
ground, owing to the absence (except at Phillip Island) of any 
trees or even shrubs, Dr. Metcalfe (Crow foot, Ibis) says : “The 
eggs are not laid in large colonies, but here and there in con¬ 
venient spots, all over the island. The Noddy always makes 
some kind of a nest. I have seen it made of dry grass, bits of 
seaweed, dry sticks or twigs, and fish bones. As a rule there is 
nothing but a basement made. The material is merely laid in a 
heap, as it were, in a shallow hollow, and the egg, only one, is 
laid thereon. In one instance I found a considerable attempt at 
building a nest on the top of a dead tree-stump, about three feet 
from the ground; it consisted of a mass of grass, twigs, and sea¬ 
weed, but there was no interweaving of the materials.” 

Breeding commences in October and extends into January. 
The eggs vary from creamy-white to warm pinkish-white, and are 
generally sparingly marked with brownish-red or dark red spots 
and blotches, and pale purplish suffused blotches. Occasionally 
one of these suffused markings is very extensive. As a rule the 
markings are more frequent at the larger end, but one remark¬ 
able specimen I obtained from the Modo Stone (a rock near 
Norfolk Island) is heavily blotched with masses of rich yellow- 
brown and dark brown extending in the form of an irregular 
zone round the middle of the egg, while a few streaks and spots 
are sparingly scattered towards the ends, both of which are 
unmarked. The ground-colour of this egg is a rich cream. 

Sometimes these eggs approach rather closely to some of the 
more sparsely marked eggs of the Sooty Tern, but the collector 
who has the privilege of “picking over” a boat-load of eggs 
brought in by the islanders, can always distinguish the species 
when blowing the eggs, as the yolk of the Noddy's is pale yellow; 
that of the Sboty Tern's egg being salmon-pink. 
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The eggs vary in size and shape, hut in a far less marked 
degree than those of the Sooty Tern. I have not found any of 
abnormally small size. Dimensions : (Nos. 1-5, Admiralty Islet, 
16/X./07); (1)2-2x154; (2)2-2 x 1-4; (3)2-06 x 1 -4; (4)2*24 x 1 -3; 
(5)2 x 1*46; (6)1-98 x 1*4(Nepean Island, 12/xl/08). 

135(M). 19.Micranous mcucocafillck Gould. 

White-capped Noddy; Titerack(N.l.). 

Anous Melanopent/g, Crowfoot, p.2G4; Ramsay, p.38; North, 
4 Nests and Eggs, 1 p.376, 

Micranou* leucocapillus , Cat. Birds Eggs, B.M., i. p.199, 1901; 
Campbell, p.856. 

Hab. —Norfolk Island (breeding), Lord Howe Island (accidental). 
(N. and E. Australia, Pacific and XiKlian Oceans, S. Africa, E. 
America, Caribbean Sea). 

The White-capped Noddy breed* on Norfolk and Phillip 
Islands. Although a number of the birds visited Lord Howe 
Island early in February, 1909, they only remained there a fort¬ 
night; and I am informed that this is the only recorded instance 
4}t their occurrence at that Island. I have seen a photograph of 
these visitors, from which their identity is established. 

I visited Phillip Island on 3rd November, 1908; and, after a 
stiff climb up the steep and crumbling slopes leading to the higher 
levels of the island, discovered that large colonies of the 
4, TSteracks" were sitting on their recently laid eggs. From a 
dozen to a hundred or more birds take possession of one of the 
largo White Oak( &xyunam P*ter$oni) trees, and adorn every 
convenient fork or other suitable place, not despising a broad 
horizontal branch with a few upright shoots, with their compact 
little nest* of brightly coloured seaweeds brought fresh and damp 
from the rooks, and pressed into cushion-shape, with a slight 
depression in the oentre. The birds display considerable taste in 
ihe selection of strikingly contrasted colours, red, green, and 
purple seaweeds being matted together with strands of the broad 
41 Mooo ” grass. 
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In some of the deep watercourses the oak-trees were dwarfed, 
and threw out horizontal branches of great length. From theao 
again sprang short straight shoots, generally in clusters of four 
or six. These bunches of shoots made admirable supports for 
the matted nests, and it was possible to reach some of the lower 
branches from the ground. Having collected the eggs from 
these, one could ascend and walk along them in order to collect 
from the next tier of branches. My friend, Mr. Lindsay Buffett, 
who accompanied me on this expedition, said that my excursions 
along these branches gathering eggs reminded him of a delighted 
schoolboy picking apples in an orchard ! 

The colonies do not commence to breed on the same day, as we 
found nests in course of construction, fresh eggs, and others well 
advanced in iucubation on the same tree.* The birds were not 
shy, but generally left the nests when we were within reach, and 
sidling along the branch, uttered the querulous cry which has 
earned them their local appellation. 

The rapid destruction of the timber on this island, resulting 
from the herbage being eaten out by the rabbits, is evidenced by 
the number of fallen oaks, gradually becoming bleached or decay¬ 
ing skeletons. On some of these former homes of the Titeracka 
a few birds still breed among the dead twigs, and even on the 
upturned roots. There are also several trees, both White Oaks 
and Pine trees, on Norfolk Island where the White-capped Noddy 
breeds. I visited two localities in the vicinity of Steel’s Point 
and Duneotnbe Bay, but although the birds were roosting there, 
they had not commenced to build by the middle of November, 
1908. 

A single egg is laid, of a white, creamy, or warm pinkish 
ground, more or less spotted or blotched with deep reddish and 
chocolate-brown, and with purple suffused markings. In some 
cases the markings are scattered over the whole shell, in others 
forming a cap at the larger end, and in others again a more or 

* In the season oi 1909, fresh and incubated eggs were taken on 15th 
December. 
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less distinct zone. A few eggs are white, almost entirely devoid 
of markings. The shape is from elongated to stout oval, and the 
size varies considerably. Dimensions: (1)1*8 x 1-3; (2)1 86 x 1*25; 
(3)1 85 x 1*20; (4)174 x 1*26; (0)172 x 1-23; (6)1 64 x 1*20. 

> 

136(M), 20.Uygi8 alha Hparrni. 

VVhite Tern; White Bird(N.I.). 

Oygi$ Candida Gmelin, Gould, p.405; Crowfoot, p.266; Ramsay, 
p.38; North, * Nests and Eggs/ p.374. 

(jygis «/6a, Cat. Birds Eggs, B.M., i. p.200, 1901; Campbell, 
p.857. 

Hab .—Norfolk Island. (N. and E. Australia, Pacific, Indian 
and 8. Atlantic Oceans). 

My principal object in visiting Norfolk Island was to see this 
beautiful bird, and study its remarkable breeding habits. On 
my arrival at the inland (8th October, 1908) I was informed that 
the lt White Birds ” had not yet commenced to lay, although a 
few had been seen at their usual breeding haunts. On the 14th, 
I visited the Pacific Cable Station at Anson Bay, on the western 
coast, and there saw several birds fiying about the great White 
Oak trees (Lagunaria Pater»oni), but none appeared to be sitting, 
I visited Steel’s Point, on the eastern coast, on the 17 th of 
October, and there had the satisfaction of handling my first 
specimens of the beautiful eggs of (*ygi* alba. Many subsequent 
days were spent in visiting the two breeding localities, one 
extending along the eastern coast from Ball Bay to Steel’s Point, 
and the other on the western coast from Selwyn Bridge, past 
Anson Bay to Duucombe Bay on the mrfch. On these occasions 
I watched the birds, from the laying of the egg to the hatching 
and rearing of the young ones, and will now give a general 
description embracing the result of my observations extending 
over one month. 

The White Tern breeds in the densely wooded gullies, not in 
colonies in the strict sense of the term, but widely scattered over 
the two localities mentioned. The single egg is deposited in a 
knot-hole or any slight depression on a more or less horizontal 
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limb of one of the forest trees, preference being given to that 
great Hibiscus, the White Oak (Lagunaria Patersoni). This 
tree is given to sending out shoots, which die and leave a small 
hole around which the bark thickens into a ridge an inch or move 
in height, thus forming an admirable resting-place for the Tern*# 
egg. The broad flatfish upper surface of the limbs of the other 
trees, frequently overgrown with lichens or masses of Spanish 
moss with pendent streamers, also offer reasonably secure accom¬ 
modation for the eggs, while less frequently the moss-grown lower 
branches of the Norfolk Island Pine-tree( A rawcana excelsa) are 
utilised. No material to form a support of any kind for the egg 
is added to the spot selected for its resting-place.* 

In only three instances did I fiud an egg at a height of less 
than twenty feet from the ground, the general height being from 
thirty to sixty feet. As a rule one pair of birds only inhabits a 
tree, but from one large oak near the Cable Station two eggs 
were taken on the same day, and three other birds were sitting 
close as if on eggs, but in quite inaccessible positions on thin 
dead branches. The Tern generally selects trees sheltered from* 
the direct force of the prevailing winds from the sea, and the 


* Snodgrass and Heller, in tbeir paper on the Birds ot Cllpperton and 
Cocoa Islands (Proc. Wash. Acad. $c,, lv., p.5M, 1902), referring to this 
bird, state“Abundant in July at Cocos Island, where it was nesting in 
the tops of tall trees a short distance inland, in company with Micr&non* 
dianu#u$. We did not secure any eggs, The nests, built of twigs, some¬ 
what resemble those ot a crow. Many nests were frequently found in one 
tree. The birds were difficult to obtain from the water, for in dying badk 
and forth from their nests they nearly always remained at the same eleva¬ 
tion as the nests. Tt 

I am of opinion that the authors were in error in attributing the nest* 
M built of twigs” to the White Tern; they no doubt belonged to the 
Micranous. It does not appear possible that the same specie# would exhibit 
each different habits in two localities where the conditions were practically 
identical as regards site, vegetation, and facilities for procuring material 
for constructing nests were such required, 
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nitting bird puffs out its breast-feathers so as to completely hide 
the egg, depressing its forked tail so as to obtain as secure a hold 
as possible, and sits with its beak pointing into the eye of the 
wind, so as to offer the least resistance* Its position may thus 
be either facing along the limb, or across it diagonally, or at right 
angles. It sits close until the intending robber is almost within 
reach, when it raises its wings and, gently fluttering them, 
11 tiptoes ” sideways off the egg and hovers about uttering a 
guttural 41 heech, beech.*' Both parents share in the task of 
incubation, and when changing guard the male bird circles round, 
uttering his cry, and as he settles on the limb balancing himself 
with raised wings, the hen sidles off, and he with equal caution 
takes {ier place. Although in a few instances I found birds 
inhabiting adjoining trees, they were generally widely scattered, 
and frequently a quarter of a mile was covered between nests. 
Owing to the dense growth and the height at which the birds 
laid their eggs, the most successful plan for locating them was to 
ascend to the top of a ridge and scan the trees growing on the 
opposite side of the gully. On a sunny day the gleaming white 
plumage of the bird was conspicuous against the dark green of 
the leaves or the grey of the branches. After noting the position 
of the tree, a plunge through the thick undergrowth to the 
bottom and a toilsome scramble up the other side led to a search 
for the inhabited tree, which often proved far more formidable 
to climb than it appeared from a distance. The island boy who 
accompanied me was an excellent climber, and so long as he could 
get a clasp round two*thirds of the circumference, or the bark 
was sufficiently rough, he would swarm up with the soles of his 
bare feet clasping the trunk, and when the first branch was 
reached the rest was easy. Where, owing to the ridges being 
timbered as densely as the valleys, a sight of the opposite side 
could not be obtained, a careful search for the white splashes on 
the leaves of the undergrowth generally located a bird, and a 
prospecting tour up the tree was rewarded in many oases. 

In one instance I found a bird sitting on an egg deposited on 
the splintered top of a dead bloodwood, about 15 feet from the 
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ground, in the most precarious position of all I saw. The stump 
was so rotten that it swayed and creaked as my climber wormed 
his way upward, and when the bird flew off, the egg stood 
revealed balanced on such an attenuated point that its entire 
outline could be distinctly seen against the background. The 
surrounding vegetation was so dense that no breath of wind 
could reach it, but had it been fated to hatch out, one wonders 
how the young bird would have fared on such a slender support! 

One egg, just chipping when found, was left to hatch out on 
24th October. On the 31st I saw the young bird, a ball of black 
down, squatting unconcernedly on the bare limb while its parents 
were away searching for food. A week later it was still there, 
and had then grown nearly as large as its mother, but was still 
covered with the black down. Its mother flew up, and straddled 
over it, vainly endeavouring to cover it. There it sat blinking 
down at us, like a black picaninny in the arms of a white nurse! 

The eggs vary in size very slightly, in comparison with those 
of other Terns, and in colour-markings they vary to a less striking 
degree, maintaining the same general characteristics, but no two 
individual eggs are exactly alike. Elliptical in shape, they diffej* 
somewhat in length, but T have not seen any specimens approach¬ 
ing an ovate shape, or any abnormally small specimens. 

The first egg was taken by me on the 17th October, but the 
birds generally commence to lay a little earlier, and if robbed, 
they lay again, but not until some weeks have elapsed. The 
last egg taken for me during the 1908 9 season was procured on 
the 28 th February, 1909. 

Dimensions of six selected specimens showing the greatest 
variation:— 

(1) 19x1*28 (31st October, 1908). 

(2) 1 8 x 134 (15th December, 1908). 

(3) 1*8 x 1*2 (30th December, 1908). 

(4) 1*67 x 1*3 (15th December, 1S08). 

(5) 1*66 x 1*22 (3l»t October, 1908). 

(6) i x 1*3 (31et October, 1908). 
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CH AR1DRIF0K H E8. 

U3(M). 21.Arbnaria intkkfres Liimreus. 

Turnstone. 

Strepsilae interpret* % Ramsay, p.38. 

Hob ,—Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, N. Asia, N, America), 

A Turnstone was shot at Lord Howe Island by Mr. L Water- 
house iu October, 1903, and the skin is now in the possession of 
Mr. John Waterhouse, of Chats wood. 

151(M). 22.Charadkius DOMiNicus Muller. 

Lesser Golden Plover; Snipe(L.H.I., and N.I.), 

Charadrins xanthocheihie Gould; Ramsay, p.38. 

Ifab ,—Lord Howe and Norfolk I si and h( visitor only). (Austra¬ 
lia generally, Tasmania, Sub-Arctic regions of both hemispheres). 

This Plover visits both groups in large flocks during the months 
from September to December. It feeds along the beaches and 
over the cultivated and grassed paddocks, generally accompanied 
by a few Whiinbrels. 

152(M). 23.OCTH0IJK0MU8 IHCINCTU8 Jardine k Selby. 

Double-handed Dottrel. 

JEyuiUtie bicinctue, Ramsay, p.38. 

Hah, —Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, Tasmania, New Zealand, breeding). 

This Dottrel is rarely seen at either group, and is not dis¬ 
tinguished by any local name. I saw a pair feeding on the 
northern end of the coral reef at Lord Howe Island in October, 
1907, and another pair flying restlessly about Back Beach on the 
eastern side of the island during the same mouth. 

161(M). 24,HrMANTOPqs lruoockpualus Gould. 

White-headed Stilt. 

flimantopus leucocephalua , North, Rec. Aust. Mus. ii., p.36, 
1892. 

flab .—Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, Tasmania, New Guinea, Molucca Is,, Greater 
Sunda Is.). 
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A skin of this species was forwarded to the Australian Museum 
by Dr. P. H, Metcalfe, who obtained it at Norfolk Island in 
April or May, 1892. A similar one was obtained the previous 
year by Mr. T, R, Icely, visiting magistrate at Lord Howe Island 
(North). 

165(M). 25.Numenius varikgatub Scop. 

Whimbrel; Curlew(L.H.L); Shipmate(N.I.) 

Nnm*niu8 uropygiali» t Gould; Ramsay, p.38. 

Hab .—Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, Tasmania, E, Siberia, Japan). 

The local name given to this bird by the Norfolk Islanders 
is derived from its habit of associating in twos or threes with 
the large flocks of the Lesser Golden Plover, locally known as 
“Snipe.” The Whimbrel usually keep with the Plover, but on 
the outskirts of the main flock, and they are generally the first 
to fall to the pothunter's gun. At Lord Howe Island I have 
counted as many as thirty Whimbrel in a paddock attached to 
Mrs. Nicholas residence, where they fed unconcernedly, hardly 
taking any notice of me as 1 passed within easy gunshot. 

167(M). 26.Limosa nov* Zealand!* Gray. 

Barred-rumped Godwit. 

Limom uropygialit, Gould; Ramsay, p.38. 

Hab .—Lord Howe Island(visitor only). (Australia generally, 
Tasmania, New Zealand, Oceania, Alaska, E Siberia), 

I did not see this bird on either group of islands, but two 
specimens were shot at Lord Howe Island by Mr, L. Waterhouse 
in October, 1903. 

181(M). 27.Heterofyqia aurita Latham. 

Marsh Tringa. 

Hab ♦—Lord Howe Island(visitor only). (Australia generally, 
Tasmania, New Zealand, E. Siberia, China, Alaska). 

Three specimens of this bird were shot at Lord Howe Island 
by Mr. L, Waterhouse in October, 1903. 
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18fi(M). 28 .Galmnago austbaus Latham. 

Snipe. 

0 alii nag o amtraln, North, Rec. Aust. Mum. v. p.337(l904). 
//o£.-~Lord Howe Island(visitor only). (Australia, Tasmania, 
New Zealand, Formosa, Japan). % 

A specimen was obtained by Mr. Waterhouse at Lord Howe 
Island iu the spring of 1903(North). 

A&DEIYOftlf Z8. 

197(M). 29.PLATALKA REGIA Gould. 

Black-billed (Hoyal) Spoonbill. 

Platalm mdmwrhyncha , Reich ; North, Rec. Aust. Mus. ii. 
p. 36(1892). 

Hab .—Norfolk Island (visitor only). (Australia generally, 
New Zealand, acrid., Molucca Is.* 8. Borneo). 

A skin of this species was forwarded to the Australian Museum 
by Dr. P. H. Metcalfe, who obtained it at Norfolk Island in 
April or May, 1892. 

203(M). 30. H krodias TtMOiti knsis Lesson. 

White Egret. 

Heredias igrelta Gmelin; North, Rec. Aust. Mus. ii.p.36( 1892). 
Hab .—Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, New Zealand, Philippine Is., China, Japan). 

A skin of this species was forwarded to the Australian Museum 
by Dr. P 4 H. Metcalfe, who obtained it at Norfolk Island in 
April or May, 1892. 

201(M). 31,Notophoyx novjE-hollandijE Latham. 

White-fronted Heron; Crane(LH.I. and NX). 

Arffc« nmwrhoUmtditv, Ramsay, p,38, 

Hab .—Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, Tasmania, New Zealand, New Caledonia, New 
Guinea, Celebes, Molucca Is ). 

This Heron appears to be a by no means infrequent visitor at 
both groups, although it has not been known to breed on either. 
At Lord Howe Island I saw five White*frooted Herons on the 
south end of the coral reef in October, 1907 
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210(M), 32.Nyctkx)kax caledonicus Gindin. 

Night Heron. 

Nycticorqx caUdonicus , Ramsay, p.38. 

Hub. —Lord Howe Island (visitor only). (Australia generally, 
Tasmania, New Zealand, New Guinea, Admiralty Is., Pelew Is., 
Celebes). 

212(M). 33.Ardrtta pusilla Vieillot. 

Little Bittern. 

Ardetta mxnuta , Linn.; Ramsay, p.38. 

Hal. —Lord Howe Island(visitor only). (Australia generally, 
New Zealand). 

This is given on Ramsay’s authority, but its occurrence is 
doubtful, 

AVSERIFORXES. 

226(M). 34. Anas supkrcilioba Gindin. 

Black Duck; Duck (LH.I., and N.l.b 
Anas snperciliosa, Ramsay, p.38> 

Jlab .—Lord Howe Island( visitor only), Norfolk Island. 
(Australia generally, Tasmania, New Zealand, New Guinea, 4 * 
Bunda Is), 

The Black Duck is an occasional visitor to both Islands, but on 
one occasion, Dr. P. H. Metcalfe informed me, a pair bred 
on Norfolk Island, a nest containing five eggs being found by him. 

PELICAtfIFORJSES. 

238(M). 35.Phalacrocorax sulcihostuih Brandt. 

Little Black Cormorant; Shag(L.H.I., and N.I.) 

Graculus sulcirostris , North, Ree. Aust. Mus. ii, p.36(1892), 
IJab .—Lord Howe Island and Norfolk Island(visitor only), 
(Australia generally, Tasmania, New Zealand, New Guinea, 
Molucca Is. to S. Borneo). 

A skin of this species was sent to the Australian Museum by 
Dr. P. H. Metcalfe. It was obtained, with other occasional 
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visitors to Norfolk Island in April and May 1892. I did not 
see this bird during my visit to the Island, but was informed by 
Mrs. Lfting that several had been seen there at various times. 

24l(M). 36 Phalaoroookax mklanolkucub Vieillot. 

Little Cormorant. 

Gracnlutt >ne!anolencns % Ramsay, p.38. 

Hab .—Lord Howe Island( visitor only.) (Australia generally, 
Tasmania, New Zealand, New Guinea, Molucca Is., Bunda Is.). 

244(M). 37.SULA CYANOPS Sundevatl. 

Masked GauneL; Booby and Fish-bird(L,H.I.); Gahnet(N.L). 

Suln per6onata } Gould; Crowfoot, p.269. 

Sula cyanops , Ramsay, Proe. Linn. Soc. N.S. Wales, ii.(2nd ser.) 
p.678, 1887; Ramsay, p 38; North, ‘Nests and Eggs/ p.379; 
North, ‘Lord Howe Island/ p.48. 

Hah .—Lord Howe and Norfolk Islands, (N. Australia, 8. 
Tropical Oceans). 

The Masked Gannet breeds in fairly large numbers on the 
Admiralty Islets off Lott! Howe Island, and on Nepean and 
Phillip Islands, and the smaller rocky islets off Norfolk Island, 
The season extends from early in September until January, but 
in the majority of cases October is the month for laying. Except 
in a few isolated instances, the nests contained two eggs during 
the seasons of 1907 and 1908, but this bird appears te make 
family arrangements in accordance with the food-supply. On 
the Admiralty Islet, which I visited in 1907, of the nests 
examined one contained three fresh eggs, twenty contained two 
in varying stages, and one contained one fresh egg which was pro¬ 
bably an uncompleted sitting, as it was quite clean. I found no 
nests containing young birds on this occasion(16th October). In 
1908, I found two nests on Nepean Island, each containing a 
fresh egg, one containing two eggs half incubated, and one con¬ 
taining two eggs just chi pping( 15th October). On the 3rd No¬ 
vember, 1908, I visited Phillip Island and examined about twenty 
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nests, taking eleven clutches of eggs. The following table 
showing their condition is interesting. 


No. of ’ No. of 1 
Clutch. ■ Kggs. j 


Condition. 


I ! 2 

•2 ! 2 

3 2 

4 ; 2 

5 2 

6 2 

7 ! 2 

8 , 2 

• ! * 

j 

10 j 2 


f 1. Fresh, but slight tinge of blood in yolk. 

■J 2. Slightly incubated, considerable Mood in yolk, and 
( albumen thickening. 

both addled, contents thin, watery and offensive. 
(The bird was sitting). 

Both nearly hatched. 

f 1. One-fourth incubated, legs formed. 

(2. Slightly incubated, legs not formed. 

(1. About one third incubated. 

\ 2. Slightly incubated, but embryo dead. 

Both about half incubated; legs and wings formed. 
About one-fourth incubated. 

f 1. Nearly hatched. 

(2. Slightly incubated; embryo dead. 

i I. Addled, thin, watery. 

; 2. Addled, thin, watery, very offensive, 
f (No.2 was lying outside the nest). 

f 1. About half incubated. 

2. Rather more advanced than 1. 

Addled, thin, watery. 


The other nests contained young birds in varying stages, from 
just hatched, " naked and unashamed/ 1 to the beautiful mass of 
snowy white down of a bird three weeks old. In two cases there 
were two living birds, just hatched, in tlie nest; and in one ease 
there was one living bird, just hatched, in the nest, and a dead 
one was lying on a heap of twigs near the nest. In all the other 
eases there was only one young bird. 

The conclusion I have ventured to draw from these facts is, 
that, in this particular season and locality, the Qannets de* 
liberately limited their family to one, either by neglecting one of 
the eggs, and allowing it to get cold, or pushing it out of the 
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nest; or, where both eggs hatched out, by ejecting one of the young 
birds and allowing it to die from cold and starvation.* 

The parent-birds appeared to have no immediate lack of food, 
as in each case upon my approach the sitting bird vomited up a 
11 wad ” of comparatively fresh fish of the mackerel genus, packed 
together with the heads all iu ohe direction, and covered with 
greyish slime. One of these wads, which I inspected closely, 
consisted of six fresh fish about six inches in length. 

Mr. Ton* Iredale informs me that on the Kermadec Islands 
this Gan net lays from one to Jive eggs. 

The nest is generally placed in an elevated position command¬ 
ing a good outlook, but a few were close to the shore on a sloping 
ridge, placed amongst tussocks of Motto grass. Where the soil 
was soft, a slight depression was made, and a few straws or 
rushes laid therein. On the harder ground a slight ridge of 
pebbles or small lumps of clay was raked up round the eggs. 

When first laid the eggs are covered with a soft white chalky 
substance, which can easily be removed by scraping, disclosing a 
shell of a delicate pale bluish tint. The soft coating rapidly 
absorbs colour from the soil upon which it is laid, and, owing to 
its being frequently turned by the sitting bird, this added colour 
is most intense round the thickest part of the egg. Specimens 
taken from the clayey soil of the Admiralty Islets are from dirty 
white to blackish-brown, while some of those taken from the 
brilliant red soil of Phillip Island range from ochraceous to deep 
orange-red. 


* Iu their article on the Birds of Clipper ton and Cocos Islands (vide 
p*969) Snodgrass and Heller give the following note“ On Clipperton 
this bird cpemope] was found breeding In immense numbers in Novem¬ 
ber, 9 * (the Island waa visited on 23rd and 24th November, 1898]. The 
nests oonsisted of slight depressions scraped in the coral sand and contained 
one or two eggs each. The nesting had just begun, for no incubated eggs 
or young birds were aeen. A set generally consisted of two eggs, but we 
W*r* assured by people Uving on the island that only one young bird of 
*mdk pair Is reared, the other being left by its parents to starve on account 
of the extreme voracity of the young. ”(op. cit . p.512>. 
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In dimensions the eggs vary to a great extent, and the eggs of 
a clutch are seldom of the same sue. 

Dimensions of five selected clutches :— 

(1 )a 9 2*45 x 1'8; 6, 2*6x185; c, 2*6 x 1 *74( Admiralty Islet, 
16th Oct., 1907). 

(2) a, 2*75 x 1 '95; 6, 2*85 x 1*8( Admiralty Islet, 16th Oct., 
1907). 

(3) «, 2*5 x 1 84; b, 2 55 x l*8(Phillip Island, 3rd Nov., 1908). 

(4) a, 2*8 x 1*9; 2*6 x 1*8(Phillip Island, 3rd Nov., 1908). 

(5) «, 2*6 x 1*8; 6, 2*2 x l , 74(Phillip Island, 3rd Nov., 1908). 
(Specimen b, of clutch 5, was lyingoutside the nest, addled). 

248(M). 38,Fregata arirl Gould. 

Lesser Frigate Bird. 

AUagen arid , Etheridge, * Lord Howe Island/ p.16. 

Hab .—Lord Howe Island(visitor only). (Australian Seas, 
Tropical and Sub-Tropical Oceans). 

250(M). 39.Phaethon krubescbns Kothsch. 

Iloseate Red tailed Tropic Bird; Bosun Bird(L.H.L); Tropic 
Bird (N.I). 

Phaeton rubricauda , Bodd.; Crowfoot, p.268; Ramsay, p.38; 
North, ‘Nests and Eggs/ p. 378; North, 1 Lord Howe Island/ p. 
47; Etheridge, ‘Lord Howe Island/ p.16. 

Hab. —Lord Howe and Norfolk Islands. (Laysan Island, 
Kermadec Islands). 

This variety of the Tropic Bird is distinguished by a rosy tinge, 
which fades from the feathers unless kept from the light. It 
breeds in considerable numbers on the almost inaccessible cliffs 
of both groups. On the occasion of my visit to Phillip Island 
(3rd November, 1908), the birds were commencing to select their 
nesting places. From the top of the Peak I looked down a sheer 
cliff, 900 feet to the ocean, and saw* these magnificent birds in 
hundreds sailing and wheeling about in their stately manner, 
with the scarlet tail-feathers streaming behind their glossy white 
bodies, while they filled the air with their cry of " Honk, Honk/' 
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resembling that of the Bolau Goose. A few birds were sitting in 
the crevices in pairs. 

Mr. Lindsay Buffett informed me that on Phillip Island this 
bird lays one egg only on a ledge t in a crevice, or on the sand 
under an overhanging boulder, from the base to the top of the 
cliff. It is possible to reach some of the eggs by standing up in 
a boat brought in to the base of the cliff in very calm weather. 
Very few biids breed on Nepean Island and the smaller rocky 
islets. 

On Lord Howe Island it breeds on the cliffs of the main 

island. 

The breeding season at both groups extends from the end of 
November to the end of January. I have specimens of eggs 
taken at Lord Howe Island during December and January, 
1908-9. They are very handsome,and variable in colour-markings. 
The ground-colour is white, hut most examples are so heavily 
marked with purplish-pink specks and spots, with overlying 
purplish brown blotches that the ground-colour is entirely obscured. 
Very occasionally, white specimens are obtained. North mentions 
two of the latter as being obtained at Lord Howe Island, 
Dimensions (1) 2*7 x 1*98 (15th December, 1907); (2) 2*7 x 
1*9 (14th December, 1908); (3) 2*6 x 1*85 (18th January, 1909); 
(4) 2*55 x 1*8 (3Ut January, 1909). 

261(H). 40.Phaktiiox lkptukus Daudin. 

White-tailed Tropic Bird. 

Phaetoncandidnn, North, Itec. Aust. Mus.iii,,No.4, p.89(1898). 
Mob .—Lord Howe Island(visitor). (Australian Seas, Tropical 
Oceans, Atlantic and Pacific Oceans). 

One specimen in an advanced stage of immaturity was obtained 
from Lord Howe Isiand*m May, 1890, by Mr. D. Love(Northy. 

ACCIFITRI? 0&KES. 

253(H). 4LOiaous gouldi Bonaparte, 

Gould's Harrier; Hawk(L.H.I., and N.I.) 

Circue gouldi, Ramsay, p.37; C. Etheridge, ‘Lord Howe 
Xalaud,’ p.8. 

66 
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Hob.— Lord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia generally, Tasmania, New Zealand, New Caledonia, Fiji 
Is.). 

256(M). 42 .Ast 0 R nov^s-hoUiANDms Gnu-lin. 

White Goshawk. 

Hab .—Lord Howe Island {visitor only). (Queensland, New 
South Wales, Victoria, Tasmania, S. Australia!. 

Mr. Herbert Wilson, of Lord Howe Island, described to me a 
bird which was evidently the White Goshawk. It visited the 
island on one occasion only, remaining there for some time. 

265(M), 43.11 ali aktus lkucogastkk Gmeliu. 

White-bellied Sea-Eagle. 

HtdiaHus lencoganUr , Ramsay, p.37. 

Hab .—Lord Howe Island (visitoronly). (Australia generally, 
Tasmania, Malay Archipelago to India and Ceylon). 

2C7(M). 44.Halia8tuu sphbnurus Vieillot 

Whistling Eagle. , ' 

flalimtur $phenuru», Ramsay, p.37. 

Hub. —Lord Howe Island (visitor only). (Australiagenerally, 
New Caledonia, New Guinea). 

STBIGIFORJffKS. 

284(M). 45.Ninox ALiiAiti a Ramsay. 

Lord Howe Island Owl; Morepork(LH.L). 

Ninox atbaria, Ramsay, p.37(note). 

Hab .—Lord Howe Island, 

In his Tabular List, Ramsay places this species in the column 
devoted to the birds of Norfolk Island, but in the note describee 
it as from {jord Howe Island. 

I frequently heard the cry of this bird at night, but did not 
*ee it The cry resembles that of Ninox boobook. 



BY A« F. BASSET HULL, 


075 


383(M). 46.Njnox boobook Lathara. 

Boobook Owl, 

Xinox boobook , Ramsay, p.37. 

Uah .—Norfolk Inland, (Australia generally, Tasmania). 
Ramsay says : “Tim Norfolk Island bird is said to be Xinox 
*boob(H)k y but it is more likely to prove to be Xinox novaz+zxalandur., 
or perhaps the present species * [A", albaria], 

l did not see or hear tins bird at Norfolk Island, but was 
(informed that it still exists in the gullies on Mount Pitt. 

PSITTACIF0EME8. 

299(M). 47. Nestor puoductus Gould. 

Phillip Island Parrot, 

Xostnr producing Ramsay, p 38. 

Hah. —Phillip Island(extiuet). 

300(M). 48.NliSTOR norfolcknsis Pelxeln. 

Norfolk Island Parrot.. 

Hah. —Norfolk iHland(extinot). 

334(H). 49.PlatyckucU8 rlkganb Gmelin. 

Pennant's Parrakeet; Red Parrot(N.I). 

Platycercm f>ennanti f Ramsay, p.37; var. Xobbei Tristram, Ibis, 
iiL(5th 8er.)p 48(1885), 

J{ab. —Norfolk Island, (8. Queensland, New South Wales, 
Victoria, S. Australia). 

Pennants Parrakeet i« found in very large numbers at 
Norfolk Island, feeding in pairs or small flocks along the road¬ 
side, or in the cultivation-paddocks. It also evinces a partiality 
for the orchards when the fruit is ripening, and, generally 
speaking, is most destructive in field, orchard, or strawberry 
garden. 

Being a mainland species, it is rather curious that this bird 
h&t» not settled at Lord Howe Island also. 

It lays from five to eight egg# in a spout or hollow of a dead 
itree. They are dull white, rounded in form. Dimensions; 108 x 
4>'88.(N.X„ 10th Oct., 1908). 
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369(M), SO.CYAXORUAMPrrtrs tooki Gray. 

Norfolk Island Parrakeet; Grocn Parrot(N.L). 

CyauorhampkuH cooki (non rayncri ), North, Proc. Linn. 
Soc.-N.S, Wales, viii, p.517. 

Hah .—Norfolk Island. 

This graceful Parrakeet is now becoming so scarce at Norfolk 
Inland that th* Chief Magistrate (Captain Elliott, R.N.) issued a 
notification protecting it from destruction unless caught, in 
flagrante delicto , damaging the fruit-crops. It is now almost 
entirely restricted to the gullies running up towards the top of 
Mount Pitt. 

While at Norfolk Island I did not succeed in finding any nests, 
but at Palm Glen, the residence of Mr. Alfred Waterhouse, on a 
spur of Mount Pitt, I saw several birds, and was informed that 
they breed in hollows of dead trees, generally at a considerable 
height from the ground. 

Eggs, clutch two, creamy white, surface dull. Two eggs taken 
on the 12th of October, 1902, presented to me by Dr. Metc&ife, 
differ remarkably in size, the dimensions being: («). 1*11 x 0*9; 
(h) 0 88 x0 78. 

I have also a single egg, taken at Mount Pitt, on the 28th of 
February, 1909, measuring 1*1/5 x 0 97. 

370(M). 51.CyanouhampuU8 buhflavkscens Salvador!. 

Lord Howe Island Parrakeefc. 

Platycercus «/?., Etheridge, ‘Lord Howe Island/ p,10. 

Hab.—~ Lord Howe Island(extinct). 

Mrs. Nichols informed me that, some years ago, this Parrakeet 
was very plentiful, but, being destructive in the fruit-gardens, it 
was gradually exterminated. 

C0H ACIIP0KM ES. 

381(M). 52.Ecry8TOmu« PACiFictm Latham. 

Dollar-bird or Roller. 

Ev/rystmau# pactflcus, Ramsay, p.37. 

ffab.—hord Howe and Norfolk Islands (visitor only). (Aus¬ 
tralia, except 8. and W., New Zealand, Molucca Is., Celebes,. 
Lesser Sunda Is.). 



BV A. ff\ BASSKT HULL. 


677 


This bird is a very occasional visitor to both islands, I did 
not see one on my visits* but was informed by residents in both 
islands that it had been seen and shot occasionally. A specimen 
was shot at I^ord Howe Island by Mr. L, Waterhouse, in 1903. 

% 

393/M), 53. Halcyon vacs a ns Lesson. 

Norfolk Island Kingfisher; Kinglisher(L.H.I.); Norfolker 
(Noffka; N.J.). 

Ifnh .—loot'd Howe and Norfolk Islands. (New Zealand). 

Tins bird is found in large numbers on both islands. At 
Norfolk Island it breeds in holes tunnelled in the clayey or 
sandy banks. On the sides of the main road and quite close to the 
township, Kingston, many hundreds of hole# may he seen, some 
partly excavated and abandoned on account of the hardness of 
the ground, some used ami deserted, and other* in actual use 
during the breeding season (September to December). In one 
bank, which consisted of a mixture of sand and clav and was, 
therefore, peculiar!}' suitable for Ijoriug, 1 counted no less than 
40 holes in a space of 6 by 4 feet. I .ess frequently it breeds in 
the gigantic tree ferns, or in decayed portions of the Norfolk 
Island Pi»e(dmw<i«rm eswiiut). 

At Lord Howe Island thin bird breeds only in the decayed 
portions or hollow spouts of the huge Banyan tree,/7cmt sp.). 

At the latter island the Kingfisher bears a had reputation, it 
being asserted that it kills chickens out of pure mischief, and not 
for food. It is, therefore, generally shot when it approaches too 
■close to the fowl-yard. At Norfolk Island it is regarded as quite 
harmless, and is even held in affectionate regard. Its local name 
was given to it by the Pitcairn Islanders when they settled on 
the island. There being no similar species at “Home”(Pitcairn), 
they called this bright stranger the ** Norfolker,” which is now 
shortened to “ Noffka.” 

Eggs, clutch 4 to 6, pearly white, glossy, varying from roundish 
to slightly pointed ovals. Dimensions of a clutch of live— 
(a) 1*08 x 0*88; (6)1*02x0^85; (c)l*08 x 0 85; (d)V0S x 0*84; («) 
1 *04 x 0*86, (Norfolk Island, 7th November, 1908). 
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C0CCYGE8. 

405(M), 54.Cuculus inornatus Vigors & Horsficld. 

Pallid Cuckoo. 

Cacomantis pallidas Latham; Ramsay, p.37. 

Hab .~~Lord Howe Island (visitor only). (Australia generally,. 
Tasmania). 


406(M). 55. Cacomantis rufulus Vieillot. 

Fan-tailed Cuckoo. 

Cacomantis /label lifortnitt Latham; Ramsay, p.37. 

Hab .—Lord Howe Island (visitor only). (Australia generally,. 
Tasmania* Aru Is.). 

411(M). 56.Chalcococcyx lucjdus Gmelin. 

Broad-billed Bronze Cuckoo; Green back(N.L), 

Cludcites plagosus Latham; Ramsay, p.37. 

Ufab ,—Lord Howe Island, Norfolk Island. (E. Australia, 
Tasmania, New Zealand, Chatham Is., Macquarie Is.). 

This Cuckoo is by no means common on either island, and, so 
far as 1 could ascertain, it has no local name at Lord Howe 
Island. I have not heard of its breeding at the latter island, but 
an egg was taken by Dr Metcalfe in the nest of Fseudogerygone 
modesta at Norfolk Island. I saw one bird only there, but a 
correspondent, writing under date 8th August, 1009, stated that 
several flocks of 41 greenbacks *' had just arrived. 

415a(M). 57.Eudynamis taitensis Sparrm, 

Long tailed Cuckoo; Sparrow Hawk, or Home Owl(N.I.). 
Eudynamys taitensis } Ramsay, p.37. 

Hab .— Lord Howe (accidental), and Norfolk Island. (Ne«r 
Zealand, Ellice Is., Tahiti). 

The Long-tailed Cuckoo is very common at Norfolk Islam! 
during the spring and summer months, and its shrill cry is 
frequently heard about dusk. The local residents regard it as a 
bird of prey, hence its name of [1 Sparrow Hawk,” on account o£ 
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its habit of stealing both eggs and young of the small native 
birds. The name “Horne Owl*” given it by some of Ihe Pit¬ 
cairners, refers to its habitat extending to their old home, Pitcairn 
Island. The term “ Owl fi no doubt refers to its semi-nocturnal 
habit. x 

Although there is no recorded instance of an egg of this Cuckoo 
being found at Norfolk Island, and Dr. Metcalfe considers that 
it does not lay there, I anticipate that it will yet be found to 
place its egg in the nest of the local Peeudog try gone. 

Dr. Robert Fulton, of Dunedin, N.Z., has dealt very fully with 
the habits of this Cuckoo,* and has ably summarised the evidence 
as to its foster parents in New Zealand, and the descriptions of 
its egg. The latter is said to be variable in coloration and mark¬ 
ings, being white when laid iu domed or covered-in nests, and 
marked somewhat in imitatibn of the eggs of its more or less 
unwilling hosts. So far as can be gathered from the available 
data, the question of a satisfactory description of the egg lias not 
been settled. The dimensions are given as varying from 0 75 to 
1 25 inch in length, and the shape from almost spherical to ovoido- 
elliptical, 

A specimen of this bird was shot at Lord Howe Island in 1905, 
and the skin is now in the possession of Mr. John Waterhouse, 
of Chatswood. 

PASSERIFORMES, 

429(M). 58.HiRtr»no reoxkna Gould. 

House Swallow. 

ffab .—Lord Howe Island (accidental). (Australia generally, 
Tasmania). 

A single bird arrived at Lord Howe Island on the same day 
a« myself. It remained there during my stay on the Island, 
perching on the porch of Mrs, Nichols’ residence, from whence it 
pursued insects with vigour. Mrs. Nichols informed me that it 
did not remain long after I left. 


* Trans. N, Z. Inst, xxxvi. p.Ud, 1903(1904}; Report Au»t. Assoc. Adv. 
ftol., 1904, x., 513. 
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4I1(M) # 59 Pktrceoa multicolor Omelin. 

Norfolk Inland Robin; Robin(N.L). 

Petrwca erythroy antra Gould, p.526; Pstrmco multicolor^ 
Ramsay, p,37; North, ‘Nest and Kggs,’ p.410. 

Hah ,—Norfolk Island. 

This species, peculiar to Norfolk Island, is common in tlwi 
timber near cultivation, the bright colour of the male being very 
conspicuous as he perches on the stumps or low branches of the 
shrubs. The nest is similar to that of P. hggiiy but somewhat 
larger, deeper, and more warmly lined with Hue cowliair, thistle* 
down, or other soft material. Outwardly it is constructed of 
mosses, ornamented with bright green lichens. It is generally 
placed in an upright fork at any convenient point, faun a few 
feet from the ground to the topmost twigs of a tree fifty feet in 
height. Two nests taken for me were in very high white wood 
trees, and another was placed on the horizontal branch of a 
Norfolk Island pine. The breeding season commences in 
September, and extends over the two following months. Kggs, 
clutch two generally, occasionally three(Norfch, three or foot*). 
Oval in form, greyish or greenish ground, freckled, spotted or 
blotched with warm brown over the whole shell, but more 
thickly at the larger end, where the markings occasionally become 
confluent and form a cap or zone. 

Dimensions: 

(])n, 074 x 0-59;5, 0 75 x 0 f>8;c, 077 x 0‘58(21st Oct., 1908), 

(2) a, 0 75 x 0*60; 5, 074 x 0 59(22nd Oct., 1908). 

(3) a, 0*84 x 0*61; 5, 077 x 0*61(11th Nov., 1908). 

453(M). 60.Gkuygonk thorpki Iiamsay. 

Raimbird, or Pop-goes*the Weasel(L.H.I.). 

Gerygone thorpei Ramsay, Proc. Linn. Soc. N. 8, Wales, ii.(2nd 
Ser.), p.677{1887); Etheridge, 'Lord Howe Island/ p.9. 

Hah —Lord Howe Island. 
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The residents do not distinguish this species from P^endo- 
yfivygonti intrularis, hut it is a smaller bird, and may be easily 
recognised by its yellow breast. 

1 did not succeed in finding a nest of this bird. 

\ 

454(M). 6LP8KUDOUKim;oxK modksta Pel/.eln. 

Ashy-fronted (Serygone; Humming Bird(N,I.). 

Gerygone made*ta % ItHmsay,p.37; North,‘Nests and Eggs/ p.410/ 

Mal>. — Norfolk Island. 

The Norfolk Island Uerygone is a busy little insect-hunter, all 
day long merrily trilling his chromatic scales in the more open 
timbered country, and in the gardens of the residents. The nest 
is similar in shape to that of ti. albigularis of the mainland, 
constructed of bark, grass, cow hair, wool, or any other soft 
materia] handy; domed, and with a short protecting hood above 
the entrance, lilted with feathers, and suspended to a wild tolwiceo 
twig, or amongst the dense leaves of the blood wood. One nest I 
examined was constructed almost entirely of wool gathered from 
the barbed-wire fences, Ixnind together with long grasses and 
horsehair. The Idling contained only two or three feathers. The 
regular breeding season extends from September to December, 
but a nest containing three fresh eggs was taken on the 20lh 
February, 11109, 

Eggs, clutch two to three (North, two to four), elongated oval, 
varying from while to pale pinkish, finely spotted with dark red 
or streaked, spotted, or blotched with pale red, generally well 
distributed over the whole shell, but occasionally forming a cap 
or *one at the larger end. 

Dimensions ; 

(1) a, 0-63 x 0 50; 6, 0 67 x 0 51; c, 0 64 x 0*50(9th Nov. 1903). 

(2) a, 0*73 x 0*50;6,0 72 x 0 52; c, 0-73 x 0*52(29th Nov. 1908). 

(3) «, 0-68 x 0*50; 6, 0*67 x 0*50(12th Nov., 1908). 

458(M), 62,Psbudogkbyoone inbubaris Ramsay. 

Ham-bird, or Pop-goes-the-W easel (L.HX). 

Gerygone inmlari# Ramsay, Proc. Linn. Soc. N. fch Wales, iii., 
p, 117(1878); Etheridge, ‘Lord Howe Island/ p.9. 
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Hab .—Lord Howe Island. 

The sweetly mournful note of this bird somewhat resembles? 
that of Gtrygone atbignlarin, in that it is chromatic, but it is more- 
staccato and varied in its tones. By some of the Islanders it ia 
called u Pop-goes-the-Weasel/ 5 it being considered that its aong 
resembles that ancient air. The birds are fairly numerous, flying 
briskly about the tree-tops; and are especially active in the 
pursuit of small insects after a shower of rain. 

J did not succeed in finding a nest of this bird, but it was 
described to me by the islanders as being a dome-shaped stiueture, 
with entrance at the side, having a projecting hood. 

481(M). 63.Rhipidura pklzklni Gray. 

Pelzeln’s Fantail; Fantail(N.I.) 

Rkipidura pelzelni , Ramsay, p.37; North, ‘Nests and Eggs/ 
p,409. 

Hab .—Norfolk Island. 

Tins confiding little Fantail is closely allied to the Lord Howe 
Island species, and its nest is similarly constructed with either a 
very rudimentary “ tail/' or with none at all. It is placed in the 
fork of a wild tobacco plant, often quite close to the ground, or 
on a horizontal twig of a “ cunajong ” tree, or amongst the thick 
leaves of one of the lower branches of a blood wood tree. It ia 
constructed of tufts of short cowhair, mosses, &c., woven together, 
and outwardly covered with cobweb ornamented with splinters 
of decayed pine, lined with long tail-hairs of horse or cow. 

The bird is very familiar, and will hover round one’s head, or 
pick a fly from the face or hand of a recumbent person. 

Eggs, clutch two to three (North, on the authority of Dr. 
Metcalfe, three or four), short oval in form, white, glossy, with 
pale yellow-brown markings, and suffused bluish-grey blotches 
and spots, scattered over the whole shell, or forming a cap or 
zone at the larger end. 

Dimensions: 

(l)a,0*65 x 0-50; 4,0*64 x 0*50; c, 0*62 x 0*50(16th November,1908). 

62 x 0*50; 4,0*62 x 0*47; c,0*60 x 0*50(21*t Ootober, 1908). 
(3)a,0*63 x 0*50; 4,0*fl4 x 0*50; c,0*63 x 0*50(lst November, 1908> 
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482(M). 64.Ehipidura macuillivbayi Sharpe, 

Fawn-breasted Fantail; Fantail(L.H.L). 

Rhipidnra macgiHivrny t 8harpo, Proc. Zool. Soc. 1881, p.789; 
Rhipidnra cervina Bumsay, Proo. Linn. Soc. N. S. Wales, iii. 
p.340(1878); Etheridge, * Lord Howe Island/ p.9. 

Hob .—Lord Howe Island. 

On my arrival at Lord Howe Island, 3rd October, 1907, Mr. 
J. B. Waterhouse informed me that he had found a FantailV 
neat near bin house. On the following day I visited the spot, 
and was shown a nest which the birds had built a few weeks 
previously, but abandoned on completion. It was placed on a 
horizontal twig of a small tree, about fifteen feet from the ground* 
A fresh nesting place had been chosen in a small prickly shrub, 
overgrown with clematis, the nest being almost hidden amongst 
the vine-leaves, securely fastened in the fork of a small 
branch of the shrub. Tiie female was sitting, and reluctantly 
clipped off at our approach* The nest contained two eggs, 
and, thinking that the full complement had not been laid, 1 
left it until the 8th October. The female was still sitting on 
that date, but no more eggs had been added to the original two, 
which were found to be slightly advanced in incubation. 

This Fantail is very tame, and fond of frequenting the 
vicinity of dwellings, where it will often enter the kitchen ami 
capture flies from the walls* 

On the 11th October, I saw a pair of birds feeding two young 
ones, fully fledged, and able to fly* 

The nest and eggs are here described for the first time. 

Nest, somewhat similar to that of Rhipidnra aibitcapa, wine¬ 
glass shaped, without 41 foot,” but with a very rudimentary 41 stem 
or tail, composed of decayed wood, fibre from the sheaths of the 
Kentia palm-fronds, and fine grans, outwardly matted and bound 
together with spiders 1 webs, lined with fine grass; placed on a 
horizontal or forked twig, from 3 to 15 feet from the ground, in 
the scrubby thickets* Dimensions; 2 inches in width by 3 inches 
(including tail) ip depth; egg-cavity, 1} inches in width by 1 inch 
ha depth. 
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Eggs, clutch two; short oval in shape; texture of shell fine, 
surface somewhat glossy; colour creamy white, spotted or streaked 
(a) all over the shell, (b) on the upper quarter only, with pale 
brown and suffused slat/© markings, larger and forming a cap at 
the upper end. Dimensions: («) 0*65 x 0 51; (b ) 0‘65 x 0‘50, 

48S(M). (>5,Myiaora uuhkcula Latlmm. 

JjCaden Fly-catcher, 

MyUujra ruhecida , Ramsay, p.37. (Australia generally, Tas¬ 
mania, tt.K. New Guinea). 

Hath Lord Howe Island (doubtful). 

504(M), 6(>.Cokacina robust a Lath. 

Black-faced Cuckoo Shrike; Blue iJay(Lll.L). 

IIab.~ Lord Howe Island (visitor only). (Australia generally, 
New Zealand, acrid. y New Guinea, Celebes, Molucca is.). 

A somewhat frequent visitor from the mainland, not elsewhere 
recorded. 

512(M), GT.DtAPHOUOPTKRUS LEUC0PYG1UK Gould. 

Sparrow(N.L). 

Symmorphna foufojiyyius, North, ‘ NchIr arid Eggs,’ p.408. 

IIab .—Norfolk Island. 

This is one of the species peculiar to Norfolk Island, where it 
is found in considerable numbers. A bright and lively little 
bird, in general appearance it closely resembles Lalaye tricolor , 
hut it is smaller. Jn its habits, flight, and manner of catching 
insects on the wing it is very like Mienrea foMcinana. It perches 
on stumps or fences, from which it pounces on ground-insects, or 
dying upwards, takes others on the wing. Owing to its habit of 
collecting an early breakfast amongst the dew-drenched grass, its 
otherwise snow-white breast becomes discoloured with the reddish 
dust which settled on the grass-blades overnight. Its chief note 
is a single harsh chirp, like the first or last staccato notes of a 
cicada. 
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Dr. Metcalfe gives September as the regular breeding month 
of this species (North). I was not fortunate enough to find any 
nests with eggs, but during the month of November found two 
containing young birds. These nests were both built in introduced 
pine-trees growing close to a residence, and were open cup-shaped 
structures of moss, larger and more substantial than the nest of 
Lalage tricolor . I have since received two clutches of eggs, both 
taken in the township of Kingston, on the 2()fch February, 1909. 
The months of November anti December, 1908, were exceptionally 
wet, and many of the land birds took ad vantage of the abundant 
food-supply, and bred again from January to March, 1909. 

Eggs, clutch two, occasionally three. Pale green ground¬ 
colour, slightly tinged with grey, with thick, irregularly shaped, 
longitudinal markings of different shades of olive-brown, ami a 
few minute freckles scattered over the surface of the shell; on 
the larger end several obsolete markings of dull bluish-grey 
appear. Dimensions : 0*88 x 0 67(North). 

(1) a,0'9 x 0*66; 6,0 86 x 0 66(20th February, 1909). 

(2) a and 6,0 87 x 0*G7(20th February, 1909), 

(3) a,0 92 x 0*66; 6,0 82 x 0*66; c was broken, but was interme¬ 
diate between a and 6(11th December, 1908). 

540(M). 6S.Mkrula vuutincta Gould. 

Vinous-tinted Ousel; Doctor Bird(L. H.I.). 

Mtrula t nnitincta Gould, p.59; Ramsay, p.37; North, ‘Nests 
and Eggs/ p.412; Beebohm, Mon. Turdidm, ii., p.l37(1902). 

Nab .—Lord Howe Island. 

A very common and exceedingly tame species, peculiar to Lord 
Howe Island, the “ Doctor Bird " is seen everywhere, scratching 
amongst the dead leaves with the industry of a barnyard fowl, 
or perched on the low shrubs, emitting its sharp whistling chirp. 
Its local name is said to be derived from a sharp double knocking 
sound uttered when the bird is alarmed. Though so tame that 
one can approach quietly within a few feet, any sudden appear¬ 
ance of a human being, or a loud noise, will send it scolding away 
for a short flight, but it soon stops to reconnoitre, curiously 
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watching the intruder. It is also very suspicious, and will desert 
a nest either when building, with eggs, or even with young birds, 
if touched by a human hand. 

The nest, is a large loosely built structure, open, shallow, cup¬ 
shaped, outwardly of woven fibre from the sheaths of palm fronds, 
and dead leaves, lined with dry grasses, placed at the foot of a 
palm amid the dead fallen fronds, on top of a stump, or in ft mass 
■ of intergrown vines a few feet from the ground. 

Eggs, clutch two, inclining to elongated-oval in form,' slightly 
pointed at the thinner end, of a pale greenish-grey ground colour, 
with freckles, dots, and horizontal markings of reddish-brown 
dispersed over the entire surface of the shell; in Home places a 
few nearly obsolete blotches of purplish-grey appear. These eggs 
vary considerably in size and shape, some Iwing short rounded 
ovals, and others long and pointed. The ground-colour varies 
from a distinct green to pale greyish, and the markings from 
bright red to dull purplish-red. 

Dimensions: 

M)a,l*2t xO'81; 6, 1*22 x 0 80(18th October, 1907). 

(2)a,l*07 x 0*78; 6,1*10 x 0 80(18th November, 1908). 

(North)fi,lT5 x 0 77; 6,1*12 x 0*77. 

-541(M). 69.Meuula fuliginosa Luthftm, 

Norfolk Island Ouzel; Guava Bird(N.L). 

Merula poliocephala Gould, p,528; Ramsay, p.37; North, ‘Nests 
and Eggs, p.411; Seebohm, Mon. Turdidae, ii., p.9l(19Q2). 

Norfolk Island. 

The Norfolk Island Ouzel differs from the Lord Howe Island 
species in the colour of the head and neck, which are greyish in 
the adult bird. In habits and general characteristics it closely 
resembles M, vinitincia . The nest is also similar iri size, shape 
and materials, but it is most frequently placed in a tree or shrub 
At a height of from six to twenty feet from the ground. A 
favourite position is amongst the matted thorny brunches of the 
lemon tree, which has run wild and is found all over the Island. 
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Dr. Metcalfe informed me that this bird has two breeding seasons, 
<(1) August to December, (2) March to May. During the latter 
season it lsya four eggs, while two form the complement during 
the spring and summer breeding. The local name is ftaid to be 
•derived from the bird’s habit of eating ripe guavas. 

Eggs, colour and markings similar to those of M. vinitincta , 
bnt the average dimensions are slightly larger; three from different 
nests measured by North were (a) 1*18x0*83; (b) 1*21x0*82; 
(c) 119 x 0 8. Those in my collection measure : 

(1 ) a. I ll xO-86; b t M8 x0*85(13th Oct, 1908). 

(2) * f M3 x 0*85; 6, 1*21 x 0 83(11th Oct. 1908). 

(3) a, 1 26 x 0*84; 6, M2 x 0 83(lst Dec., 1908). 

(4) a, M2 x 0*88; b t 1 23 x 0*84(lst Deo., 1908). 

(5) a, 1 x 0*76; 6, 1 x 0*74(25th Dec., 1908.) This set is ab¬ 
normally small, pale blue, with very faint markings, 

646(M). 70,Grallina picata Latham. 

Magpie Lark. 

[lab .—Lord Howe Island (visitor only.) (Australia generally, 
Tasmania). 

This bird, I was informed by several inhabitants, is a by no 
means infrequent visitor at Lord Howe Island. It has not been 
recorded elsewhere as a visitor to this Island. 

4>68(M), 71.Pacmyobphala contempta Hartert. 

Lord Howe Thickhead; Robin, or Yellow Robin (L.H.I.). 

Pachycephala guUuraJis, Ramsay, p 37; Etheridge, ‘ Lord Howe 
Island/ p.9, 

Pachycephala covtfcmpta Hartert, B.O.C. viii., p,xv.(1898). 

Pachycepftala hotmnsti, North, Rec. Aust. Mu*u, v, p. 125(1903). 

Lord Howe Island* 

The Australian Museum Memoir on Lord Howe Island follows 
Dr. Ramsay in identifying the Lord Howe Thickhead with P. 
yuUurcUis (pectoral is) of Latham. In 1903, North, having ex¬ 
amined a series of skins, says “This species is closely allied to 
Pachycephala yutturalU L&tham, of the Australian continent, but 
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from which the adult nmlo may l>e distinguished by the olive- 
green tail, and the smaller and less distinct suhtorminal blackish- 
brown band. In some specimens the band is formed by a largo 
oval spot in the centre of the web only, and which is entirely 
lost on the outermost feathers/ 1 

The notes of this Thickhead are heard in the lowlying scrubs 
and thickets of the settled part of the Island ♦from “early morn 
till dewy* eve/' ami even late into the night. It has one frequently 
repeated note resembling the words “ Seed wheat,” with a sharp 
rising inflexion on the latter syllable. 

I was fortunate enough to find a nest and eggs of this species, 
hitherto undescribed, when strolling through the palm-glens* in 
company with Mr. J. Ik Waterhouse. 

The nestis an open cup-shaped structure, composed of strips of 
the inner sheathing of Kentia palm-fronds and vine-tendrils, 
lined with coarse dried grass, placed on a matted Iwtse of skeleton 
leaves, in a shrub thickly overgrown with lawyer-vines, about- 
eight. feet from the ground. Dimensions: 6 inches in width by 
2£ inches in depth; egg-cavity, 2$ inches in width by 1 j inches 
in depth. 

Egg»> clutch two; oval in shape; texture of shell fine, surface 
glossy; colour white, spotted with small blackish brown freckles 
sparsely distributed over the whole shell, and with large spots or 
blotches of sepia, and suffused greyish or slate blotches forming a 
distinct zone round the upper quarter. Dimensions : (a) 0 94 x 
0*7; (b) 0*94 x 0 69 inch. These eggs very closely resemble the* 
pearly white ground type of /*. pectoralis . 

678(M). 72.Pachvoepixala xanthopuocta Gould. 

Norfolk Island Thickhead; Tamey(N.J.). 

Pachycepkala xanthoproela , North, * Neats and Eggs,’ p.409. 

Hah .—Norfolk Islafid. 

The Norfolk Island Thickhead is a very plain and sad-coloured 
bird, both sexes being alike in plumage. It is so remarkably 
tame that, even in that island-paradise of fearless birds, it ha* 
earned the local name of “ Tamey ” Its rich, liquid notes may 
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be heard in every patch of scrub, and any human being visiting 
its haunts in at once spied out and inspected with deep interest 
and curiosity. A pair of birds will hop on to the branches 
nearest the visitor’s head, and with bright eyes full of questioning, 
each bird, uttering short interrogatory notes with hear! turned 
first to one side and then to the other, will accompany the 
intruder for some distance until its curiosity is satisfied. 

The nest is characteristic of the genus, being an open cup¬ 
shaped structure of rootlets, lined with grass, rather larger and 
more loosely put together than that of P. pectoralis , and 
frequently supported on a mass of skeleton leaves. It is placed 
at no great height in 41 currajong,” lemon, and other small trees, 
or in hanging masses of vines. 

Eggs, clutch generally two, occasionally three (three to four, 
North, on the authority of, Dr. Metcalfe). Elongated-oval, 
creamy to buffy-white ground, with spots and freckle* of dark 
brown; or pale brown ground, with blotches and spots of rich 
brown, either scattered over the whole shell or forming a distinct 
zone at the larger end. They vary slightly in size aud shape, 
.and are generally of an elongated form. 

Dimensions : 

(1 ) a, 1 02 x0*75; b, 1*02x0 72; c, 1*01 x 0 72(6th Nov. 1908). 

(2) a, 1*05 x 0*70; (b), 1*05 x 0 72(5th Nov. 1908). 

712(M). 73.Z08TRHOP8 cacrulrsckns Latham. 

Silver-eye; Little Grinnell(N.L). 

Zonterops lateralis, North, Rec. Aunt. Mus v. p.337(l904). 

Hab, —Norfolk Island. (E. and S. Australia, New Zealand). 

This Australian species has, of recent years, taken up its abode 
in Norfolk Island, probably coming by way of New Zealand, as 
it is not found at Lord Howe Island. 

715(M). 74.Z0STRBOP8 TEPHKQPLEURA Gould, 

Grey-breasted Silver-eye; Little Silver-eye(L.H.L). 

Zotterop* Uphrophuru* Gould, p,538; Ramsay, p.37; Etheridge, 
4 Lord Howe Island/ p.9. 

Hab> —Lord Howe Island. 

67 
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This is a smaller and less striking bird than Z. $trenua f 
resembling Z. cwrulescens of Australia. 1 did not find its neat. 

718(M). 75.Zostbrops strknua Gould. 

Robust Silver-eye; Big Silver-eye(L.H.L). 

ZosteropB BtrenuuB Gould, p.537; Ramsay, p.37; Etheridge, 

* Lord Howe Islam*,' p.9. 

Hab .—Lord Howe Island. 

This very fine and large species of Zosterops i* found in great 
numbers at Lord Howe Island, whore its powerful song makes 
music all day long in the palm-glades and on the wooded hillsides. 
Its nest is large, loosely constructed, and cup-shaped, composed 
outwardly of palm-fibre, woven with dried grasses mid lined with 
finer material of the same kind, placed amongst the masses of 
fibre clothing the under side of the crown of the Kentia palms; or 
in shrubs overgrown with vines. During October, 1907, I found a 
large number of old nests, many blown down and lying on the 
ground, but none containing eggs or young birds.* Dimensions : 4 
to 5 inches in width by 2 inches in depth; egg-cavity 2$ inches in 
width by 1 inch in depth. 

7i9(M). 76,Zo8terop8 albioularis Gould. 

White-breasted Silver-eye; Grinneil(N.I.). 

ZoBterop # albigularis Gould, p.535; Ramsay, p.37; North, 

* Neste and Eggs/ p.413. 

Hab. —Norfolk Island. 

This handsome Silver-eye is very plentiful in the vicinity of 
dwellings, and especially favours the fruit-gardens with it* 
presence. It has a loud and not very musical note when in 
flocks, and a number of the birds arguing together make a noise 
similar to a mob of quarrelling house-sparrows. Solitary birds, 
however, occasionally indulge in a long-sustained liquid song, 
very pleasing to the ear. 

* Mr. Herbert Wilson baa since sent me a nest ot this species containing 
two eggs, taken on 20th November, 1909. The eggs are of the usual Zosteropa 
colour; pointed ovals. Dimensions : a,0*88 x 0 58; 6,0*82 x 0*88. 
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Its neat is an open cup-shaped structure, 3£ inches in diameter, 
formed almost entirely of dried grasses, very sparingly mixed 
with a few hairs or pieces of wool. It is generally placed amongst 
the matted twigs of a lemon tree, or concealed in the thick masses 
of grey-green Spanish moss hanging in streams from the pine 
boughs, or matted amongst the twigs of the 41 currajong ” trees. 
It is generally a difficult nest to find owing to the selection of 
natural foundations upon which it is so constructed as io be 
practically invisible from below. 

Eggs* clutch three to six, uniform pale blue, rather more 
inclined to stout ovals, and smaller than those of Z> tenuirostris. 
Dimensions of a clutch of six : a,0*76 x 0*60; 6,0*74 x 0*59; c,0*79 
x 0*59; d,0‘77 x 0*56; e,0 73 x 0*59;/,0*71 x 0 54(12thNov.,l908). 

720(M). 77.Z06TRH0P8 TKNUiROSTRis Gould. 

Long-billed Silver-eye; Grinnell(N.L). 

Zoateropa tmniroatria Gould, p.563; Ramsay, p.37; North, 

1 Nests and Eggs,' p.412. 

Uab .—Norfolk Island. 

This species does not appear to be locally distinguished from 
Z. albigularis , than which it is much less common. Its nest is 
similar to that of the preceding species. 

Eggs, clutch three to six, colour uniform pale blue, the texture 
of the shell being very fine and slightly glossy. 

Dimensions : 

(1) a,0*84 x 0*59; 6,0*88 x 0*6; c,0*85 x 0*59(31st October, 1908). 

(2) 0,0*92 x 0*64; 6,0*9 x 0*6(12th November, 1908). 

855(M). 78. Aplobis fusous Gould. 

Cadgimar&k(L,H.I.); Black Bird(N.L). 

Aploni* fiueuAt Ramsay, p.37; North, ‘Lord Howe Island/p.45; 
North, 'Nests and Eggs,’ p. 373. 

Sab .—Lord Howe and Norfolk Islands. 

This bird, allied to the mainland genus Calornte , is common to 
both Islands* It is a bold and noisy marauder, creating havoc 
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amongst the banana plantations and orchards. Its soft, slaty- 
grey plumage, darker in the male than in the female, is somewhat 
at variance with its bright orange-red eyes; and its assertive 
manner, attitudes, and loud challenging notes are notin keeping 
with its sober coat I have often watched a pair attacking a 
bunch of bananas hanging to ripen under the verandah of the 
house where I was staying at Norfolk Island. The male would 
utter a few calls from an adjacent pine-tree, and then dart on to 
the iron roof, making a great clatter as he alighted. Then, 
whistling a sharp staccato note at short intervals, he would drop 
on the bananas, rip open the ripest, and swallow large pieces of 
fruit, uttering sh tistied notes between mouthfuls. The female 
would follow, with less noise and assurance, and in a few minutes 
the empty banana skin only would remain, A sudden move- 
inent on my part would send the birds back to the pine-tree where 
they scolded for a while, and then returned to scoop out another 
banana. 

The nest is a slight open structure of small twigs and dry 
grass, placed in the hollow spout of a dead limb, or (at Norfolk 
Island) in the trunk of a dead tree fern, at varying heights from 
the ground. Some that I saw at Norfolk Island were Within 
easy reach from the ground. The birds resort year after year to 
the sam$ nesting-place, and, if robbed, will rebuild in the same 
spot. Breeding seasons, September to November, and February 
to March. The Lord Howe Island local name is onomatopoatic, 
based on the birds' usual cry. Eggs, bluislngreen, sparsely 
freckled and blotched with pale red, chiefly towards the larger 
end. The eggs of a set generally vary considerably in sixa and 
shape. Clutch, four, occasionally five. 

Dimensions : 

(1) «, 1*02*0 75; 6, 1*12x0*75; c, 1*03x0*77; d, 1*04x0*75. 
(Lord Howe, 15th Sept. 1907). 

(2) a, 1*05x0*75; 5, 1*02 x075; c, 1*11 x 0 75; d, 1*12x0*72; 
a and b are oval; c and d, bieonical(Norfolk Island,31st Oct. 1908). 

(3) a, 1*04x0*75; 6,1*04x0*75; c, 0*91 x0 77; d, 0*90x0*64; 
(Norfolk Island, 20th Feb. 1909). 
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875(M) 79.HTKKPKRA ORAOfJLINA White. 

Pied Crow-Shrike; Magpie(L.H.L). 

Sirepera cr%8nalis t Sharps Brit. Mu». Cat. iii, p.58, pi. ii.; 
Kainnay, p.37; Etheridge, * Lord Howe Island/ p.10. 

Hab. —Lord Howe Island. (Queensland, New South Wales, 
Victoria). 

The Pied Crow-Bhrike is found only on Lord How© Island. It 
is very plentiful in the sheltered palm-glades in the vicinity of 
settlement, where its musical whistling call rings out with an 
almost human intonation. I was not fortunate enough to procure 
either nest or eggs, but was informed that it constructs a loose 
platform of twigs and small sticks on the thin outer branches of 
large trees, generally selecting one growing out from one of the 
“ faces ” or cliffs of Mount Lidgbiid, Its breeding-haunts are in 
the hills, and the season is from July to September. 


EXPLANATION OF PLATES L.-LIV. 

Plate 1. 

Eggs of Sterna ftdiginoea Gmelin, showing variations in markings and 
dimensions; nat. size. 

Plate li. 

Eggs (nat. size) of 

1. Gyyi* alba Sparrm.f upper row]. 

2 . Micranoua leucoeapillm Gouldflower row; first and second from the 

left]. 

3 t Proc*Uterna cinema Oould[lo\ver row; third and fourth from the left]. 
Plate Hi. 

Eggs (nat. siae) of 

l.dnoiM etotidui Liun.[upper rowj. 
t.Pha&hon erulmcen# RoihBohJlowcr rowj. 

Plate HU. 

Fig.L—Egg of Qygi$ alba Bparrm., in position as laid in a knot-hole in the 
horizontal branch of Lagunaria PaUcmoni. 

Flg.2.~-Nest and eggs of Bhtpidnra cm^na Eamsay; one-half nat. size. 

Plate Hv. 

Nest and eggs of PachycepKcUa contempta Hartert; one-half nat. size. 
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NOTE ON SOME RECENT WORK ON THE ROCKS 
OF SAMOA. 

By H. I. Jknhkn, IXSc. 

I have recently received from Professor M. Weber, of Munich, 
an exhaustive report on the petrography of the Samoan islands, 
worked out from a collection of rocks made by Herr J. 
Fried lander in 1907.* The report is, to me, of extreme interest, 
since it casts further light on two problems already discussed in 
mv papers. 

In my chemical note on a recently erupted hyalopilitie basalt 
from Savaii f my analysis showed a higher soda-content than 
might have been expected from the petrological description. I 
explained that this was probably due to the existence of an 
alkaline matrix in the glassy base, and to a high alkali-content 
in the greenish-hrown augite. Professor Weber has examined a 
specimen of the same lava and has also found the felspar to be 
bytovonite . He has not analysed this specimen, but in his other 
analyses of older Savaiian lavas he finds, as I did, that their 
titanium-contents are remarkably high; and he also finds that 
many of them approach, both inineralogically and chemically, 
to the alkaline division of igneous rocks. My own researches 
were confined to those specimens which I collected near the active 
volcano, and near Apia in Upolo; hence I failed to discover any 
rocksof □ distinctly alkaline facies. The rocks described by Professor 
Weber include felspar-basalts, p&lagonite-tuff, phoriolite,nepheline- 
basanite; and, from the island of Tutuila, which I did not visit, 
he describes alkali-trachyte, and phonolitic trachyte as well. 


# Weber, M.. “ Zur Petrographic der Bamoa-Inseln,” Abb. d. fi. KL K- 
Bay. Akad. d. Wise, su Mtinehen. xxiv, 287, 1909. 

t These Proceedings, 1907, p.706. 
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From the inland of Aunuu he describes traehydolerites and 
pal agon ite-tuff. Thin is a very welcome addition to our know¬ 
ledge of alkaline rocks, and fully confirms my surmise that there 
munt have been an alkaline bane in the basalt which I analysed. 

The second point which T $vish to touch on is, that the sub 
alkaline composition now established by Weber for the Samoan 
lavas, easts some doubt on my hypothesis that the eruptions 
along the Hamoa-Tonga-Taupodine depend upon an earthfolding 
movement. In my paper on “ The Distribution, Origin, and 
Relationships of Alkaline Rocks ” * I emphasised the point 
that alkaline and subalkaline (mixed) magmas are erupted mainly 
in regions where great movements along fault-planes of the 
normal type are in progress, and not in regions of compression 
(an adaptation of Priors view). Whether, therefore, the sub* 
alknline magmas of Savaii amthe result of further block-faulting 
in the Pacific, or of a minor fold-movement subsequent upon the 
break-up of the Fijian continent, or to the magmatic differenti¬ 
ation of normal calcic magmas connected with a more extensive 
fold movement, is a problem that must be left in abeyance. 

Dr. Weber also draws attention to the fact that mixed magmas 
are becoming recognised in far more localities than formerly 
supposed. In the Pacific area they have been reported from the 
Sandwich Islands, the Caroline Islands, Dunedin district in 
New Zealand, the Island of New Pomerania of the Solomons, and 
other islands, as well as from Samoa. Dr. Weber remarks that 
it becomes increasingly difficult to draw a sharp line of demarc¬ 
ation between alkaline and alkali-calcic rocks, and that our 
interpretation of a petrological province will vary according to 
geological time. Those are matters to which I, too, have drawn 
attention in my thesis on the subject. I offered an explanation 
of the origin of mixed magmas which, os yet, I see no reason to 
alter. With regard to geological time, it appears that those 
petrographical provinces which are almost wholly pure alkaline 
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most frequently are of Eocene age. Those which are very mixed! 
sometimes antedate, and sometimes follow this geological period. 

With regard to volcanic succession, I am of the opinion that 
in Samoa essentially the same order obtains as in the Eastern 
Australian alkaline province, namely, the most alkaline rocks 
antedate the more normal felspar-olivine basalts. The volcanic 
succession so commonly observed in Australian alkaline areas is, 
however, not universal. It does not hold for the Vesuvian area, 
nor for the Dunedin ares. In mixed provinces, indeed, there 
is seldom any regularity of succession, and this fact goes far to 
justify the genetic distinction between alkaline lind calcic magmas. 

Dr. Weber's work renders it still clearer that to refer to 
alkaline rocks as the Atlantic type, and to calcic rocks as the 
Pacific type is an unfortunate system of nomenclature; and 1 feel 
strengthened in my view that the former constitute a rift-valley 
(katepeiric) type, whereas the latter constitute a type accompany¬ 
ing mouu tain-folding, gennticline-formation, and overthruat 
(auej»eiric). 
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STUDIES IN THE LIFE-HISTOKIES OF AUSTRALIAN 

O DON AT A. 

No.3. Notes on a new spkcucs of puylwpbtalia ; with 

I)K8CR1PTION OK NYMPH AND IMAGO. 

By R. J. Tillyard, M.A., F.E.8, 

(Plate lv.). 

Under the name of Pelalia apoflo Sely«, I described, in 1906, # 
as new to the Odonate fauna of Australia, a remarkable insect, 
of which two females had been takeu by Mr. G. A. Waterhouse, 
at Leura, Blue Mountains, in November, 1903. The type- 
specimens of l\ ajnllo came from Chili, which is doubtless the 
natural habitat of this species. The fact that a species, apparently 
the same, had been taken in Australia, elicited much surprise, 
and also considerable doubt, amongst ray European correspondents. 
However, I established beyond doubt that Mr. Waterhouse's 
captures were authentic; for he assured me that it was quite im¬ 
possible that he had made a mistake in the matter, that he had 
never received any dragonflies from Chili, and that he distinctly 
remembered capturing them at Leura,the occasion being impressed 
on him by the unusual beauty of the insects themselves. 

It remained, then, that someone should rediscover the insect, 
either in its old locality, or from a new district During the few 
visits I have bad to the Blue Mountains, I kept a sharp look¬ 
out for it. But I never sucoeeded in finding it until last November, 
when I saw a dragonfly, which was certainly of this species, flying 
at the top of Evans’s Look-out, Blackheath. I was unable to 
capture it, but was near enough to see that it was a male, and 
that the colouring of both the wings and body was exceedingly 


* **N«w Australian Species of the family jEtchnidm*” Those Proceedings, 
1906, Vd. xxxi M 
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beautiful This was on November 7th. Two flays later, during 
a heavy rainstorm, one of my pupils, Mr Keith Brown, wan 
out collectingcrwtacea at Laura Greek, with Mr. Alan McCulloch, 
Zoologist at the Australian Museum, when his attention was 
drawn to a dragonfly fluttering at the side of the cascades. It 
had evidently only lately emerged, and its wings ware consider¬ 
ably knocked about. In a swirling pool of water near by, he 
found the larval skin; little knowing what a prize he had secured 
just in time, for soon afterwards the whole creek was a raging 
torrent, and the precious exuviie would have been swept over the 
falls. Both imago and exuvino were placed in alcohol, and 
brought to me in the hope that they might prove of interest. 

T was delighted enough to have this material corroboration of 
Mr. Waterhouse’s capture in the form of the imago; but that in 
itself pales into insignificance before the discovery of the larva, 
which is absolutely the first recorded larva ever found, of the 
remarkable Petalia-gv oup of Odonata. 1 think all Odonatologist# 
will be thankful to Mr. Brown for his great find, especially 
because it was out of a kindly interest in Nature and generous 
thought for the needs of someone else, that he, with no interest 
whatever in entomology, secured this great treasure. 

During the rest of November and December, 1908, I visited 
the locality whenever possible, and kept a careful look-out for 
this rare insect. I also dredged carefully along the creek on each 
occasion. But J never found either larva or imago. Apart from 
giving a careful description of both, ] am only able to say that 
there arc two interesting points to ho noted with regard to the 
species. The first is, that both Mr, Waterhouses specimens 
were females, and so is that taken by Mr. Brown, and they were 
taken in exactly the same spot. The second is that they were all 
taken at the beginning of November, and that the insect has 
never been seen at any other period. It suggests to me a way of 
accounting for the extreme rarity of the insect. May not the 
imagines, directly after emergence (and in particular the males) 
disappear into the trackless forest, as is the case with some 
American Qomphinrn % and possibly never appear again on the creeX 
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except for oviposition, ami then only for a very brief period, and 
possibly during the early morning or late evening. 

As to the identity of the insect with Phyllopetalia apollo Selys, 
I have compared the wing-patterns of the two species, and find 
several small differences. Just As in the Qompkinee , it must be 
remembered that the wing-venation varies very little, not only 
amongst closely allied species, hut even amongst groups of genera 
Hence, even if the wing-patterns of both species had absolutely 
corresponded, both in neuration and in the position of the spots, 
it would not have followed that they were the same species. As 
regards the body-colouration, that of M*"- Waterhouse’s specimen 
was quite obliterated when I examined it; so that it was im¬ 
possible to assert definitely that it was a new species. However, 
the markings of Mr. Brown’s specimen, carefully preserved for 
some weeks in alcohol, are very clear indeed, and enable us with 
safety to compare it with the species described by Selys. 

The description of Mr. Waterhouse’s specimen will be found 
under the heading PetcUia apollo Selys, on p.723 of these 
Proceedings for 1906, (Vol. xxxi). To that description it is now 
necessary to add the points in which Mr. Brown’s specimen differs, 
and to give the full scheme of beautiful colouration which was 
obliterated in the former specimen. 

That the insect is absolutely distinct from PhyllopetaUa apollo 
Selys, but probably of the same subgenus, I am convinced. I 
propose to name it PhyllopetaUa patrieia in honour of my wife. 

PlIYLLOPKTALlA PATRICIA, U.»p. (Plate lv M fig. 3). 

Total length 57 mm; abdomen 42 mm; forewing 41 mm; bind¬ 
wing 39 mm. 

Wings beautifully spotted with brilliant deep orimaon spots, 
placed as follows:—On all four wings a long narrow basal mark, 
receding from the costa, but reachiug beyond the arculus to the 
fourth antenodal; in the submedian space the next cross-vein in 
fore wing, and next* three in hind wing are clouded with crimson; 
a rounded spot of smaller size is placed about half-way between 
base and nodus, and on the forewing only there is an even smaller 
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spot between this and the nodus. Enveloping the nodus is a large, 
somewhat squarish, irregular spot; half-way between the nod ns 
and pterostigma a smaller squarish spot is affixed to the median 
vein but does not enter the costal space. Exactly under the 
pterostigma, but scarcely as long as it, is another large spot; 
finally, there is a large spot at the tip of the wing. Colouration 
of the head dark brown, with bright green transverse bands below 
the front and on the labium, these appearing yellowish-brown 
in the dead insect. Thorax reddish-brown, with six narrow 
straight stripes, all brilliant pea-green; the dorsal pair narrowest, 
the two lateral ones on each side broader and slightly paler. 
Abdomen rich reddish-brown, beautifully marked with bright 
pea-green as follows :—2, auricles green, a pair of oblong banal 
dorsal spots, a pair of larger oblong dorsal spots beyond the 
transverse carina, which is black, as are also the segmental 
sutures: 3-7, a pair of elongated basal dorsal marks, and on 
each side, low down, an elongated oval lateral spot; behind the 
transverse carina a pair of oblong dorsal spots; all the dorsal 
spots lying longitudinally in pairs, and on each side of the dorsal 
ridge: 8, basal dorsal marks reduced to small round spots; trans¬ 
verse carina absent, a pair of basal lateral spots h 8 in 6, a pair of 
divergent oral anal f dorsal spots: 9, a pair of elongated dorsal 
marks; 10, a pair of small dorsal spots : 8-9, slightly dilated 
below in lateral folds, those of 9 edged with green. Ovipositor 
large, thick, dark red, of distinct Aeachnine form, furnished with 
two divergent filaments, each formed by a rather thick basal 
joint 1 mm. long, tipped with a fine curved hair; between these, 
which are very wide apart, are two very finely curved hairs, also 
wide apart and divergent. Appendages short, l ram., wide 
apart; rather thick, black, slightly convergent, tips bent down¬ 
wards and ending in a blunt point. 

Uab —Leura, Blue Mountains, N.8.W. (November), 

This species is considerably smaller than any of the three 
Chilian species, though it comes nearest in size, and also in the 
pattern of its wing-spots, to Phyllo^talia apollo Selys. I have 
before me a photograph of the wings of this latter species, kindly 
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sent me by my friend, Dr. His. In the wing-spots the differences 
Are as follows:—basal spot of P. patricia narrower than in P . apollo , 
but longer, reaching to beyond arculus and fourth sntenodal, 
{that of P. apollo does not reach the second antenodal), but not 
keeping close to costa as in P. hpollo . Second spot (intermediate 
between base anti nodus) smaller than in P apollo f scarcely 
touching the costa in hindwing and not at all in forewing. 
Another roundish and somewhat smaller spot interposed^ in fore- 
winy only, on the fourth antenodal from the nodus is found only 
in P. patricia i and not in P. apoUo . Third (nodal) spot shorter 
and square*’ than in P. apollo , covering only one postnodal instead 
of two. On all four wings in P. patricia there is a fourth spot 
placed below the median nervure midway between the nodus and 
pterostigma y covering two quadrilateral cells under the median and 
two smaller pentagonal cells beneath. No such spot exists in 
P apolio. Fifth spot (under pterostigma) is placed in P. patricia 
exactly under the pterostigma but is not quite so wide as it; in 
P.apollo it is somewhat more rhomboida! in shape, and is placed 
half before and half under the pterostigma. Sixth (apical) spot 
slightly smaller titan in P . ajwllo All the spots in P. patricia 
brilliant crimson with darker borders; transparent, and appear¬ 
ing in a bright light as brilliant as a ruby. Spots of P, apoUo 
{apparently) rich brown. 

As in P. apollo , so in /\ patricia there are two rows of cells in 
the postcostal area of the forewing. The pterostigma of P. 
patricia is somewhat shorter than that of P . apollo , As regards 
colouration, it is difficult to say what may be the true colours, in 
life, of the Chilian species; but I have never seen any dragoufly 
amongst the JEechnidm which, in point of absolute beauty of 
colour and pattern, could vie with P . patricia. The deep rich 
reddish-brown of the abdomen, studded as it were with brilliant 
gems in the shape of the numerous green spots and markings, 
marks it out as standing alone amongst the JSschnidm for absolute 
beauty; while the wonderful display of transparent red light in 
the wingHipots is quite unparalleled in that family. We may 
-expect the male, when discovered, to be no exception to the 
general rule, but to outvie even the beauty of the female. 
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We must now turn our attention to the cast-akin of the nymph, 
which is a moat remarkable object, and in many respects quite 
unlike any other known dragonfly nymph (see Plate lv., fig.l.):— 

Total length 35 rum., alxlomen 23mm. f head 5*5 mm. long by 
9 mm. wide; width of prothorax 5 2 mui., of mesothorax 7‘3mm., 
of rnetathorax 8 mm. Greatest width of abdomen 10 8 mm. at 
segment 5. Wing-cases 7 mm. long. 

Colour, a nearly uniform dull brown all over; nearly the whole 
of the upper surface of the head, thorax, legs, and abdomen 
finely granulate. Head large, of distinct JEkcAmne form; eye* 
very large and prominent, poatocular area* very granulate, rounded 
behind, but with the margins irregularly wrinkled, and with a 
small tubercle projecting just behind each eye. Vertex large, 
broadly shield-shaped, the three ocelli set right at the back clone 
to the pro thoracic border; antemue wide apart, 2*5 mm. long, 
seven-jointed, the three basal joints thickened, the four terminal 
ones thin, longer. (Probably the position of the ocelli and 
an ten me is too far back in the exuvim, owing to the backward 
shifting of the vertex over the postocular area after transforma¬ 
tion); front , clypeu*, and labrnrn very granulate, the latter widest 
bordered with a dark line on the lip, carrying a row of tiny 
close-set pale hairs. L a b i u in very strung and muscular; basal 
joint very strong and thick, well rounded beneath, and nearly 
*2 mm. through. Mentum fairly flat, but very muscular; almost 
square, but slightly narrower basally and with the sides slightly 
curved; very strong and thick, being quite 1 mm. through on 
each side, lateral edges slightly upeurved and furnished with a 
row of very small spines; median lobe only very slightly pro¬ 
minent, edged with fine hairs. Lateral lobe* carrying a very 
large sharply pointed outer tooth, from behind the basal portion 
of which there arises a large inner tooth, shorter and blunter 
than the outer one, and possessing a finely serrated inner edge 
(see Plate lv., fig.2). Thorax: prothorax well formed, with 
a prominent frontal collar and large upper and lower lateral 
spiny projections on each side; upper and lateral surface entirely 
granulate except for a small sunken double spot on each side of 
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dorsum, Meso- and metathorax large, wrinkled, raised high 
above level of abdomen. Wing-canes laid parallel, their upper 
mitures meeting ut right angles and slanting away downwards on 
each side at an angle of 4.V to the dorsal line; smooth, very dark 
brown, with tiny black granular spots along the principal 
nervures, and a very dark patch on nodus of forewings only. 
Legs exceedingly wrinkled and furnished with several irregularly 
placed blunt spines on femora and tibia*; surface of femora dis¬ 
tinctly granulate, of tibiic finely so; tarsi three-join ted, the two 
basal joints very short, the terminal one longer than the other 
two together and ending in two sharp reddish claws. Lengths 
of femur, tibia and tarsus respectively as follows :—fore-leg, 5, 5, 
2 5 mm. ; middle-leg, 0, 5, 3 mm, ; hind-leg, 7, 0, 3*5 mm. 
Abdomen elongate-oval, flattened, widening gradually from 
1 to 5, then narrowing slightly to 9; 10, very much narrower. 
Surface of all segments finely granulate except along sutures and 
on a series of small oval depressions, not easily noticed, arranged 
down each side of the dorsal surface. Each segment from 2 to 8 
ends on each side in a remarkable protuberance of a peculiar 
curved form somewhat like a fin; those increase in size up to 
segment 8; in segments 2-5, these protuberances are distinctly 
upcqrved, in 6 less so, in 7 nearly flat, while in 8 they are quite 
flat and broad. On 4-8 there are two small anal dorsal tubercles 
close together, and on 4-7 a second pair placed one on each side, 
farther from the dorsal line : 9 has flattened edges coming grace¬ 
fully inwards anally, and then projecting out so ax to enclose the 
basal part of 10: in 9 the two anal dorsal tubercles have prac¬ 
tically coalesced to form one larger one: 10 small and possessing 
no tubercle. Terminal appendages five, of which the two outer 
(lateral) ones are longest, 2*2 mm., narrow conical, converging, 
pointed; the median one broader and shorter, 1*7 mm., sub tri¬ 
angular, tip truncate; the other two short, narrow suhconical, 
0*5 mm., lying on each side of median and above the inner 
portion of the lateral ones. 

The discovery of this remarkable nymph should settle once 
and for all the true position of the JPefa&a-group of genera in our 
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systematic classification. Hitherto placed with the Uordutegas- 
terinm , they must now be removed from that subfamily, arid either 
added to the true jfCschnintr, or placed next to the latter in a 
small subfamily of their own. The argument in favour of this 
change nmy l>e stated as follows 

(I) In studying the position of the Petalia- group of genera, 
from a knowledge of the imagines only, too much stress lias been 
laid upon one characteristic, viz., the fact that their eyes only 
just touch, as is also the case with C or dnleg aster. Mainly on 
this character, they have been included in the Corduleganterinm, 
this subfamily having been distinguished from the true sEschnitue 
by the fact that, in the latter, the eyes are closely contiguous for 
a considerable distance. As a matter of fact, this character is 
really of less importance than others which have been entirely 
ignored by sysfcematists in placing this genus. In the Libelhdinm 
we can recall the case of two closely allied insects, viz., Croco - 
thernis erythrasa Brullc, and Rhodothemis rufa Rambur, in which 
the chief difference is that the eyes of the former are, like those 
of nearly all LibMvlinm , closely' contiguous; while in the latter, 
the eyes barely touch, and, in some specimens which I possess, 
are absolutely separated\ Yet in all other respects these insects 
are closely allied, and their divergence in this one characteristic 
is only sufficient to place them in two different but closely united 
genera. We ought, therefore, in the case of Petalia and allies, U> 
examine whether, in other respects, they show a remarkably 
close similarity to Cordulegaster or not. That they do not, is 
clear from the fact that the ovipositor of the females of Petalia 
is quite unlike that of Cordulegaster, and is of the true JSschnin* 
form, and still suitable for the placing of ova in submerged 
tissues, a power lost to Cordulegaster, whose ovipositor is so 
modified that the insect is unable to penetrate tissues, but can 
only deposit its eggs in mud and shallow water by laboriously 
supporting itself vertically with its wings, and dragging its 
abdomen in the mud. Again, as regards wing venation, the 
shortness of the wing triangle, with its one cross-vein, is nearly 
paralleled by Gomphmchna and Braehytron , admittedly Jlschnine 
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genera, While, on the other hand, the development of the anal 
area of the hind wing in Petulia, with its ana! loop, is distinctly 
of an JEschnine form, that of Cordulegaeter is more Petal urine in 
form. Hence, from a study of the imago only, we should be in 
doubt as to whether Pelatia and allies were, or were not, after 
all, true jBsehnim forms. 

(2) As regards larval characters, I shall endeavour to show 
that* although the nymph of Phyllopetalia above described does 
possess one similarity to that of Cordulegaster, it is on the 
whole distinctly JSechniue. 

As far as I can see, it is similar to Corduhgaeter in one respect 
only, viz. t that it is apparently a liver amongst debris and trash 
on the bottom of the swift mountain-creeks. It possesses a 
curiously wrinkled body-surfaee, rough legs, and flattish abdomen, 
which go to prove this to be its habit of life. Against this we 
must set the following considerations:— 

(a) The shape of its head, with its large rounded eyes and 
narrower ourved postocular lobes, is distinctly sEeehnine. 

(b) A study of the labium is of the greatest importance in 
^systematic classification, and the evidence it affords should go far 
to outweigh any argument based on less certain characters. 



In the text-figures I give outline sketches of the labia of six 
genera which bear on the point at issue. Fig. I represents that 
<st Gardulega$ter diaHatop* Selys; fig. 2 of Atietr&gomphm hetero- 
e&Vti* Selysj fi$3 of Ptfatura gigantm Leach; fig.4 of j£*chntt 
70 
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brevistyla Rarab.; fig.5 of Staurophlebia reticulata Bnrm.; and 
fig. 6 is the labium of our new species, Phyllopetalia patricia. Of 
these, 1 belongs to the Cordulegasterinw t 2 to the Gompkhue^ 3 to 
the Petalurintti and 4 and 5 to the true J2ttchnin&. 

The most evident thing about them is that No. 1 is of quite a 
different type from the other five, Tn it we have the develop¬ 
ment of mental and lateral sette which characterises the LibeUn - 
linre and Corduliince alone amongst the Annoptera; while the 
triangular inentum, which when closed is hollow and almost cup¬ 
shaped, is also characteristic of these groups. Turning more 
especially to the lateral lobes, we notice the small movable tooth 
or hook, and the irregularly serrated inner margin of the lobe, 
which is itself broad and well-developed. Such characters a 
very close to those displayed by the nymphs of Cordu I Hut* 
though, in that subfamily, irregular serration of the inner margin 
is replaced hy more or less regular erenation. 

In all the other five, we have a quite different type of labial! 
development. Firstly, the mentum is broad and flat, not much 
narrowed at the base, and in repose is laid flat against the under¬ 
side of the head Neither mental nor lateral set*e are developed. 
The main attacking strength of the weapon lies in the great 
development of the “movable hook/’ which is now a huge tooth. 
The lateral lobe itself is not broad (except in Petalura) % nor does 
it show on its inner margin any sign of dentation (except in 
Austroyomphus, which, as in many other Gomphinas, has a finely 
serrate margin, while under a lens that of Phyllopetalia may be 
seen to he exceedingly finely serrate). With all their variations 
in the shape of the inner lobe, and the length of the large outer 
tooth, these five labia clearly represent phases of one line of labial 
development, which is recognised as being peculiar to the family 
JSechnidm (excluding Cordulegaater for the present). The labiuui. 
of Phyllopetalia itself is peculiar in having the large outer tooth 
reaching the whole length of the lateral lobe, and apparently 
jointed, if at all, on to the inentum; while the second and smaller 
tooth of the lateral lobe appears from behind it. Here is * 
development unparalleled by any other known genus of Odonata. 
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However, there ia in some ways a very close resemblance between 
Nos.2 and 6, though the value of the comparison is lost for us, 
as systematists, by the evident differences, in other respects, 
between both nymphs and imagines of the Oomphinm and 
Phyllopetalia . In the JSechnince (figs.4 and 5) the usual form of 
the inner margin of the lateral lobe is the more or lees squarely 
truncated end as shown in fig.4, But that other forms are still 
extant, may be seen in fig.5 (Staurophlebia reticulata Burm.), 
where both the large outer tooth ami the smaller tooth of the 
inner margin are sharply pointed. 

A further argument in favour of the similarity between the 
labial development of Phyllopetalia and that of the JZschniwr will 
be forthcoming on the publication by me, later on, of the life- 
history of Tclephlebia yodeffroyi Helys. The material for this 
paper is not yet worked up, but I am able to state that the 
labium of this remarkable primitive .Eechnine form shows an 
even closer resemblance to that of Phyllopetalia than do any of 
the labia figured in the text. 

To sum up, it seems to me that Phyllopetalia and Corclulegaster 
«re by no means closely allied. Iu their nymphal stages the 
members of the latter genus exhibit remarkable structural differ¬ 
ences from all the rest of the JStchnidw, and should probably b<* 
separated out os a subfamily by themselves, and connected more 
closely to the Corduliince by way of Macromia and Synthemi# 
Phyllopetalia , on the other hand, is probably less closely allied to 
CorduUgaeter even than Petalura is, and must at any rate be 
removed from the Cordulegasterince, In my opinion, Us oorrect 
position should be in the Jtechniiur proper, next to Ttlephlebia^ 
thus including in this subfamily all those genera in which the 
ovipositor of the imago is a true terebra or “ borer/ 1 

As regards the nymphs, the following key will now serve to 
separate them :— 


i j Antennw 4*iointed. Oomphimr. 

' l Antennie 7 jointed.. 2. 

/ Labium with mental and lateral seta, small ter¬ 
minal movable hook, and large irregular aerra* 

% < tions on inner margins ot lateral lobes... ... Cord\dega$ter\nat. 

Labium with no seta, large terminal tooth, little or 
t no orenation of inner margin... 3. 
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! Lateral lobe of labium very Urge, rounded. Petaluriwv< 

Lateral lobe of labium email and narrow, with tip 
variously shaped. jEtchniio* {including PkyHopt.taUa), 

Jn conclusion, T should like to express my thanks to my friend. 
Dr. His, for first pointing out to mo the similarity between the 
ovipositors of Phyllopetalia and the true jE$chnin<t . The conse¬ 
quent conviction that Phyllopetaha was a true JfL'schnine genus is, 
I trust, happily vindicated by the present paper, on the evidence 
of this truly remarkable nymphs! form. 


EXPLANATION OF PLATE LV. 
Phyitopetaliu patricia , n,sp. 

Fig. L—Exuviffi{ x 2). 

Fig,2.—Labium (much enlarged). 

Fig.8.—Female imago (nat. uiae). 
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WEDNESDAY, NOVEMBER 24th, 1909. 

- % -— 

A Special General Meeting, together with the concluding 
Ordinary Monthly Meeting of the Session, were held in the 
Linnean Hall, Ithaca Road, Elizabeth Bay, on Wednesday 
evening, November 24th, 1909. 

SPECIAL GENERAL MEETING. 

Mr. C. Hedley, F.L.S., President, in the Chair. 

Jhmne** .* (l)The confirmation of certain consequential altera¬ 
tions in Rules xvi., xxi., and xxiii., passed at the Special General 
Meeting of September 29th, 19$9, having reference to the election 
of Auditor; and (2) [as arranged at the Annual General Meeting 
of March 31st, 1909] to elect an Auditor. 

On the motion of Mr. J. H. Campbell, seconded by Professor 
David, it was resolved, that the amendments of Rules xvi., xxi., 
and xxiii (as detailed in the Abstract for September) be confirmed, 

Mr. T. Steel proposed, and Mr. R. H. Cambage seconded the 
motion, that Mr. P. H. Rayment, F.C.P.A., be re-elected to the 
position of Auditor. As no other nomination was forthcoming, 
the President declared the election of Mr. Rayment to be duly 
made. 


ORDINARY MONTHLY MEETING. 

Candidates for three Linnean Maoleay Fellowships, tenable 
for one year from April 1st, 1910, were reminded that Tuesday, 
November 30th, was the last day for sending in their application*. 

The Donations and Exchanges received since the previous 
Monthly Meeting, amounting to 89 Vols., 72 Farts or Nos., 21 
Bulletins, 5 Reports, and 19 Pamphlets, received from 59 
Societies, and 2 Individuals, were laid upon the table. 

n 
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NOTES AND EXHIBITS. 

Mr. Froggatt exhibited a collection of Thynnidat (Flower- 
Wasps) comprising 135 named specimens, among them being 14 
type* and many co-types of the species described by Mr Howland 
Turner in his monograph of the family, published in the Society's 
Proceedings for 1907. These specimens at that time were in Mr. 
Turner’s charge at the British Museum, and were not available 
for exhibition when the papers were read. 

Mr. T. H. Johnston exhibited an extensive aeries of Entozoa 
from the Barracouta ^^{Thyrsitee atun Euphr.)—(1) Tctrarhyn- 
ckutt sp.(Sydney; Clarence River; Tasmania; Western Australia), 
an elongated form 5-15 cms. long, with swollen anterior end con¬ 
taining the scolex, somewhat like that of Tetrarhynchus reptam 
Wag,; infesting the muscles. (2) Tetrarhynchu$ sp.(Sydney), a 
short thick parasite about 2 cms. long, also from the muscles; the 
spherical rostella, and the general body-shape, seem to resemble 
those of T. rugoBus, (3) Tetrarhynchu* sp.(Sydney; Clarence 
River), a very small, actively mottle cesfcode, with long rostella 
ami powerful bothria, this immature parasite occurring commonly 
in and on the intestinal coats. (4) Tetrarhynchu* sp.(Clarence 
River; Sydney), & tiny pedunculated cystic form, found on the 
mesentery and peritoneum. (5) tiparganum ap (Clarence River), 
a larval Bothriocephalid, about 1-5 cms. long, found in the outer 
coat of the intestine. (6) Ichthyolamia sp.(Clarence River), a 
young form with a well developed apical sucker; this occurs in 
the intestine. (7) Echinorhynchus sp. (Clarence River), from the 
intestinal walls. (8) Immature nematodes, regarded by Dr. G, 
Sweet, of Melbourne, as Ascan* marina Linn.; these round worms 
are extremely common in the Barracouta, occurring spirally 
coiled in great masses along the whole of the mesentery(8ydney; 
Clarence River; Tasmania; West Australia). With the exception 
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of A scar is martna(l) recorded from Victoria, none of these 
parasites have been noted before from Australia. The specimens 
were mainly collected by Dr. Cleland,[and Messrs. F. H. Taylor, 
and T. H. Johnston. 

> 

Mr. Cheel showed a collection of Lichens, comprising— 
€otxfciiAOKA3: Dendriscocaulon jilicinellum Nyl.; associated with 
JSticia (Stictina) cyphdlulaia (Mfill. Arg,), on rocks, at Belmore 
Falls, N.H.W.; and with *S\ {Stictina) Miginnsa S, Gray, on 
trunks of trees, at Upper Fern-tree Gully, Victoria; and with 
SticU* ft fir (Hofftn.) Nyl., «t Ohakune, New Zealand. This 
interesting species was first recorded from New Zealand by 
Nylauder, and afterwards by Dr. Jean Mttller; Mfiller’s speci¬ 
mens were collected by Golenso, Nos. 1646, 1702, Herb. Kew., 
and recorded under the name of Lp/ttapiuM dendroid*# J. Mull. 
-(Bull.de ITierb. Boissier, ii., Append, i., p. 18, 1894); Journ. Linn. 
Soc.(Hot) xxxii., 197 (1895), The late Rev. F. 11. M. Wilson 
found it associated with Stivta sti/ritoto 0. Kn., at Mount Macedon, 
Victoria; and regarded it as (lie juvenile state of that species 
{vide. Proc. Roy. Soc Queenal., vii., p.8, 1889). Although a keen 
search was made both at Belmore Falls and Fern-tree Gully for 
Eticln HtipUata 0. Kn., no specimens were found, so it is concluded 
that it must be distinct.— PaNnariaok^ : Erioderma Knujhtii 
8hiiley(syn. Phitymna eriophyUmn C. Kn.); on brunches of 
Leptonpcnnum scopurium Forst., near Mount Ngongotaha, New 
Zcaland(E. Cheel; March, 1909). Previously only recorded from 
Mount Mistake, Queensland, from specimens collected by Mr. F. 
M. Bailey in (Wilson Herb. No.1294) National Herbarium New 
Houth Wales.—Lichens are usually found attached to rocks, 
trees, or on the ground; but the following are of interest because 
of the different substances on which they are found, vis.:— 
Parmelia limbata Laur., var., on white glass; GladesviUe (Miss 

M. Flock ton). P. consperm Ehrh., var., on leather, Liamore, 

N. B.W. (Rev. F. R. M, Wilson); on old sackcloth, Centennial 
Fark(E, Cheel). Calopiaca pyracm Th.Fr., on bones; Lismore, 
Victoria (Rev. F. R. M. Wilson). 
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Dr. E, Cutbbert Hall exhibited a selected collection of flower¬ 
ing Carnations, representing some of the results of experiments 
in hybridisation which he had been carrying out for several 
years. 

On the invitation of the President, Mr. P. Fox, a professional 
snake collector, who has succeeded in rendering himself immune 
to snake-poison, gave an exhibition of his fearlessness and 
dexterity in handling venomous snakes (Hoplocepkalm curtu»). 
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THE VARIABLE CHARACTER OF THE VEGETATION 
ON BASALT SOILS. 

By H. I. Jenhkn, D.Hc. 

In my papers to the Society ou the Glass House Mountains, 
ami the East Moreton District of Queensland, I emphasised the 
point that, in these parts, the basalts were invariably covered 
with dense scrubs, whereas the sandstones and trachytes sup 
ported only a forestdlora. In my paper on the Geology of Mt, 
Flinders and the Foshifern District, I pointed out that, around 
Engelsburg, the trachytes were covered with scrubs, whereas the 
basalts in all the vicinity could boast only a sparing amount of 
forest, 

Still more rocently, Mr. R, H. Cambage, F.L.B., in the Proceed¬ 
ings, has called attention to the want of forest-vegetation on the 
basic rocks of the Monaro Plains, while the more acidic granites 
and porphyries, in that same district, support a fair amount of 
forest. 

An observer acquainted only with the barren basaltic outcrops 
which occur isolated on the Western Plains, and in the Murrum- 
bidgee basin, might well look upon basalt as a curse from an 
agricultural point of view; while it is hard to dissuade the man 
who has traversed the Darling Downs of Queensland from look 
ing upon basalt as the source of our richest agricultural lands. 

It is the object of the present note to explain why so many 
types of vegetation occur on basalt in different parts. 

The character of the vegetation on any geological formation 
depends essentially on three factors—(1) the mechanical and 
chemical composition of the soil; (2) the character of the subsoil, 
and (3) the climate and climatology. 

72 
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Before proceeding to discuss general principles, I desire to 
review the various types of vegetation which I have observed on 
basalt-formations. They will be dealt with in the order of their 
extent and importance. 

A .Basalt Scrnbs( Jungle-forests or Brushes).—Wherever sheets 
of basic lava cover large areas in the coastal districts of Queens* 
land, or of New South Wales north of the Nambucca River, 
magnificent 4< scrubs J> are found to be coextensive with the basalt- 
formation. Only here and there may a patch of forest-country 
be seen, and on closer examination it will always be found that 
such a patch is accounted for by either— 

(«) Rapid drainage of the soil, as on the summit of a peak or 
of a razor back range; or 

(b) The existence on the spot of a formation of porous tuff; or 

(o) The presence of a felspar-basalt, porphyritic in acid plagio- 
clase, which, by resisting weathering longer than the othsr con¬ 
stituents, gives a more sandy and porous texture to the sqtl. 

So that where a forest-patch is found on basic volcanic lock in 
a tropical or subtropical coastal area, the occurrence is always due 
to superior porosity and drainage of the soil. The foraswtrees 
which predominate on such patches are always those vVhicfrare 
typical of good soils on other formations, namely, box, iron bark, 
apple, and blue-gum. 

In isolated places where a depression without an ouh-occur* 
in basalt couutry, either on a peak or on a plateau, an absolutely 
treeless stretch of country may occur. The only vegetation con¬ 
sists of reeds and brush. Such barren areas are the result of 
complete absence of drainage, leading to the soil becoming sour, 
and the soil-water becoming saturated with soluble salts delete¬ 
rious to plant-life. 

B .Basalt Plains .—West of the Great Dividing Range, large 
basalt-areas are almost treeless. The Darling Downs possess 
only a few straggling trees on the small knobs or hillocks, which 
are dotted over it at intervals. The hillocks invariably possess 
a more stony and porous soil than the level country, hence the 
trees can take root. In New South Wales, similar facts may he 
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observed both in New England and on the Liverpool Plains. 

G.Bamlt Knolls .—In the western interior of New South Wales, 
smaller isolated basalt-ureas are abundant, and are often so 
extremely stony and bare of soil as to be useless for anything 
but sheep-grazing. 

D .Email Rangss .—In the southern coastal districts of New 
South Wales basaltic ranges, like the Cauibewarras, occasionally 
occur. These are partly clad with forest, and partly with a 
scrub somewhat less dense and luxuriant than the northern ones. 

}£,.Basaltic Bogs .—On the Southern Tablelands, and in the 
Australian Alps in particular, there are many elevated basaltic 
plains with a poorly developed drainage. In such places the soil 
is cold, sour, and charged with mineral salts to such an extent 
that forests cannot establish theiuselves. Sedges, grasses, and 
reeds alone are able to exist. 

Having now described the different types of basalt-country, it 
becomes necessary to define what factors control the vegetation 
of each. 

A, Basalt Scrubs **—These are all found in tropical or semi- 
tropical, damp, or rainy climates. Rock-weathering is rapid and 
penetrates deeply, because water charged with organic acids 
sinks into the rock, and chemically attacks it. The soil is con¬ 
sequently deep as well as fertile. The dense scrub prevents the 
products of rock-decomposition from being rearranged in layers, 
or mechanioally transported to any extent, except on steep 
slopes. The subsoil, therefore, is generally similar to the surface- 


4 “These are, properly speaking, forests, tropical forests with the character 

of the Indian jungles.I think it would be better if the term 

** scrub" were not applied to these forests, They are so utterly different 
from What is included under that name in other parts of the Colony, that 
jungle would be a far better expression, .... In the true Australian 
•otub usually one or two species predominate, iu fact almost exolude every 
other. The jungle forests are of a much more mixed character. No one 

genus or even species gives its character to the forest.In New 

South Wales, such forests are called 'Brushes.’ ” [Teniaon-Woods, Botanical 
Motes on Queensland, Ho. v., The Forests or Scrubs. These Proceedings, 
vii„ pp.5ft*-5W, 18§*(1 m\l 
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soil, though somewhat richer in mineral plant food. The Blackall 
ltange Scrubs, in South Queensland, are of this type. The soil 
is chemically very rich, and consists of dark brown or black 
clayey loams. It has high water-retaining power, but low 
porosity; and always suffers from sourness, and lack of aeration. 
This is, however, no disadvantage to the typical scrub-plants, 
which will flourish only in sour, heavy, and wet soils. On steep 
slopes, the soils of basaltic scrubs may, through leaching, be 
poorer than usual in this type of country. 

B .Basalt Plains*-— The soil of these areas has the same charac¬ 
teristics as that of the scrubs, namely, depth, richness in plant- 
food, high water-capacity, low capillary power, and lack of 
aeration. The cause which produces the dearth of vegetation is, 
that those Australian trees which can live in heavy, impervious, 
unaerated soils, namely the scrub-flora, are prevented from estab¬ 
lishing themselves by the lack of rainfall, and sometimes by the 
cold climate of the tableland ns well. It is more difficult to see wb£ 
the forest-vegetation of more acid formations has been unable to 
adapt itself to the much richer soil of the basalts, If the typical 
forest-flora of Australia is very old, as we have reason to believe, 
it is reasonable to suppose that it possesses an hereditary aversion 
to soils of a heavy, clayey nature. 

Prior to the Miocene, there was little basic rock in Eastern 
Australia, and the greatest basalt-areas are still later, namely* 
Pliocene. Before the great basaltic extravasations, almost all 
the soils of this continent were of a loose, porous, sandy nature. 
Such soils, though poor in plant-food, are not only well aerated, 
but are also able to supply any deficiency in rainfall by absorbing 
moisture from the dew or from the atmosphere by capillarity. 
If heavy rains fall, the surplus water readily drains away. But 
the basaltic soils, of the Miocene and Pliocene outpourings, are 
heavy, clayey, impervious to air and water. They have so high 
a water-capacity, and so poor a porosity, that in heavy rains they 
become water-logged, and the tree-roots are suffocated; while in 
a prolonged drought they dry up to such an extent that the trees 
die of thirst, the capillary power of the soil being so alight that 
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-dew and atmospheric vapour cannot find their way down. For 
these reasons, the forest-flora, specially adapted for the silicious 
porous soils, has never been able to transplant itself to the basalt- 
areatj, ' 

It is also possible that the cracking of these heavy soils, in dry 
weather, may fracture and tear tree-roots to such an extent, that 
forests are unable to establish themselves. 

C. —The Bamlt KnolU of the western interior owe their bare¬ 
ness to two causes. In the first place, basalt is such a compact, 
homogeneous, and even-grained rock that, in an arid climate 
where organic acids (from decomposing vegetation) and moisture 
are at a minimum, decomposition is extremely slow. Granite, 
porphyry, and sandstone are much more readily disintegrated by 
heat and frost. In the second place, the miner*!# of basalt are 
all decomposed with about equal readiness, there being no 
specially hard and resisting mineral, like the quartz of granite. 
Therefore, the soil formed by the disintegrating basalt is very 
finely divided, and is readily blown away by the wind. The 
wind practically removes the soil as fast as it is formed, on the 
basalt knolls of the arid interior. 

D. —The basalt-ranges of the south of New South Wales along 
the coast, differ from the Queensland ones in having a colder 
climate, and lower rainfall, two factors which prevent a semi- 
tropical, true scrub from establishing itself. Rapid corrosion 
•and erosion, unhindered by deuse vegetation, have given rise to 
steep slopes, which again have been the cause of such an excellent 
natural drainage, and such a stony soil, that forest-vegetation 
baa had no difficulty in asserting its supremacy. 

The basaltic ridges of the Little Liverpool Range and Fassifern 
District of Southern Queensland owe their forest-flora to a similar 
•cause. The climate of this region is much drier than that of the 
coast, but wetter than the Darling Downs, whose eastern flank 
is formed partly by these ridges. Springs never occur here in the 
basalt-lavas, am) the slopes are steep. Consequently we have 
bare conditions intermediate between those of the scrub-decked 
coastal basalts, and the bare plains of the Downs. The soils, 
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being rapidly removed by streams and rain-torrents on the steep 
slopes, are fairly shallow and stony, well drained and porous, 
hence a healthy forest-vegetation has been able to establish itself. 

E.—The Basaltic Bogs of plains and tablelands owe their want 
of a forest-flora to inefficient drainage. The soil i» water-logged 
and the soil-water is charged with salts which are detrimental. 
The roots of trees would get suffocated and would rot. 

It will be seen from the above account that the defect of 
basaltic soils is never want of plant-food. The worst faults are 
high water-capacity, which causes the drowning of plants in wet 
weather; and the low capillary power, which impedes a renewal 
of soil-moisture in droughty seasons. Bilieioua soils lose their 
moisture quickly enough, but they are able to get supplies from 
the subsoil, because of their high capillary power and porosity. 

Chemical Composition of Basalt-Soils . 

The following table gives some idea of the comparative value 
of different soils, based on their mammal ingredients (Table i,). 
The richness of the basalt soils is indisputable, and it is only 
their mechanical condition which is adverse to always getting 
good results. They must be kept in a continual state of aeration 
by frequent ploughing, and any cereal crops which do not root 
too deep will flourish on them. The addition of substances which 
will increase the capillary power, such as sand and sawdust, can 
always be employed to improve the texture of heavy basalt soils^ 

The Richmond River volcanic soils, whose average composition 
has been calculated by Mr, Guthrie,* will be seen to be rather 
poor in potash as compared with the other basaltic soils. This i* 
due to the dense vegetation in the Northern Rivers district. The 
sandy soil from the Pilliga scrub, which is covered with a dense 
pine jungle, is likewise deficient in potash as compared witk 
Hawkesbury Sandstone soil 

Although basalt-soils are generally of good quality, they may 
in certain situations be reduced by leaching to the condition of 


* Agricultural Gazette of Now South Wales, 1900, 



Showing Average Compomtios of Soils ttihcal or various Geological Formations. 
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days composed of iromoxide and alumina (laterite and bauxite 
clays), and rather deficient in mineral plant-food. This would 
be particularly the case on a naturally well drained basaltic 
plateau, when the basalt is rich in alkali, and the rainfall is good. 
Then the dense scrub vegetation extracts the potash as fast as it 
is liberated; carbonic acid and ammonia generated by the decom¬ 
posing vegetation and other organic matter, sink into the subsoil, 
and leach out of it the lime and silica respectively. The soda 
likewise filters away in solution. 

As an instance of this, one might quote an analysis of basaltic 
subsoil from Cape Diego, in North Madagascar, which gave the 
following result :■— 

Insoluble residue ... ... ... 81 per cent. 

Sesquioxide of iron ... ... ... 19 ,, 

There was no lime, no alumina, very little potassium and 
phosphoric acid. The surface soil was richer, containing— 
Nitrogen ... ... ... 017 to 0*79 per cent. 

Phosphoric acid ... ... 0*15 to 0*44 lt 

Potassium... ... ... 0*01 to 0*07 ,, 

Lime ... . 0*00 to 0*03 „ 

Where the soil is alluvial, though of basaltic origin, red*i* 
tribution of ingredients, and leaching will, of course, frequently 
give rise to layers of poor, clayey soil. 
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CONTRIBUTION TO OUR KNOWLEDGE OF AUSTRA¬ 
LIAN HIRUDWEA . Past iv. 

With a Note on a Parasitic Entoprootoub Polyzoon. 

By E. J. Goddard, B.A., B.Sa, Linrean Maolkay Fellow of 
the Society in Zoology. 

(Plates Ivi.-lviii.) 

Pontobdblla MACROTHBLA Schmarda{l861). (Plate lvi.) 

For a specimen of this species, I am indebted to Mr. Ogilby, 
Naturalist to the Amateur Fishermen’s Association, Brisbane, 
who obtained it in the Brisbane River. This constitutes the first 
record of the species, I think, in Australian waters. The speci¬ 
men resembles exactly that described by Sohmarda from King¬ 
ston, Jamaica. I have taken the opportunity of re-examining 
the species externally, as I am not aware that it has been done 
since Schmarda’s observations on it were made, especially as it is 
of some interest in regard to metamerism. 

The measurements in the specimen preserved in alcohol were— 
length, 80 nun.; breadth, 10 mm.; depth, 5 mm. 

Body .—Colouration a light yellow-brown; no traoes of any 
other pigment in the form of stripes or dots. 

The surfaoe is exceedingly rough, owing to its being cutoxp 
into a number of tubercular areas, those on the middle anniiuo 
of each somite being enormously developed, and probably of 
greater importance, as regards sice, than in any other member of 
the Hirudinea, 

73 
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The body is readily divisible into “neck-” and trunk-regions. 
Along the trunk-region, in the mid-dorsal line, runs a longitudinal 
groove, extending from the anterior extremity of that region 



through the greater part of the body, 
towards the posterior extremity. 

Annuli .—Total number visible on dorsal 
surface is 55. Of these 16 fall in the 
neck-region, and 39 in the trunk-region. 
The annuli are very readily made out with 
the naked eye, except at the anterior and 
posterior extremities, where the lines 
of division are not clearly marked. How¬ 
ever, even in these regions, one can count 
them definitely. 

Throughout the greater part of the 
body the limits of the somites can be 
seen, each consisting of three annuli, the 
middle one of which is about double the 
width of that anterior and posterior to 
it. The surface of each of the smaller 
annuli is divided dorsaliy into eight tuber¬ 
cular areas, four on either side of the 
mid-line; similarly on the ventral surface 
where, however, the tubercles are not so 
pronounced as on the upj>er surface. The 
middle annulus of each somite is divided 
dorsaliy into six tubercular areas; two 
very large tubercles on either side of the 
mid-line, between each of which two is a 
minute tubercle; ventrally this annulus 
is also divided into six areas, tbe two of 


Fig.l—Diagram of Pon- which lying next the mid-line are not 

totxklla macrothda, shew- ao pronounced as those lying to the outside 
mg aomitic conititution, _ , 

of them. 


In the neck-region the tubercles are well developed (although 
not so strongly as in the trunk-portion), so that the somites can 
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be readily made out in this region. The last five annuli of the 
neck are constituted by the last annulus of somite iv. of that 
region, as made out by noting the annuli visible, three annuli of 
somite v. f and the first annulus of somite vi., which is the most 
anterior somite of the trunk-region. The middle annulus of 
somite v. differs in no way, as regards the tubercles, from that 
anterior or posterior to it. 

Somites. — As has been already stated, the somite is triannulate; 
and the somites can be readily made out, owing to the fact that 
between any two adjacent small annuli runs a strong transverse 
sulcus, and this occurs regularly throughout the body. One can 
safely conclude that this marks off the limits of the somites, and, 
in accordance with this, the large annuli, provided with their 
prominent tubercles, constitute the middle and second annulus 
of a somite. These tubercles correspond to the more typical 
papillae in other species of Pontobdella , and have the same 
metameric significance. This, then, is in keeping with Castle's 
generalisation, that the annulus bearing sensory papillae consti¬ 
tutes the middle annulus of a somite. There can be no doubt 
that, in this species, such is proved to be the case; but, as will 
be shown later, this does not hold in all members of the Him - 
dinea , the sensory annulus really denoting the most anterior of 
each somite, as suggested by Whitman, in some forms. 

The arrangement of the annuli, with regard to somites, as seen 
in P, macrothsla % is as follows :— 

Annuli. Somite. Nature. 

Neck ^ i-v. Triannulate. 

c ’ l 

1 17 J- vi. Triannulate. 

18 J 

19-51 vii.-xvii. Triannulate. 

52,53 xviii. Biannulate. 

54,55(1) xix.(t) Biannulate(l). 

Prom this it will be seen that there is no abbreviation of the 
somites noticeable at the anterior extremity; and that abbrevia¬ 
tion is noticed in somite xviii,, where the first annulus is that 
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bearing the large tubercular areas, and having double the width 
of that anterior and posterior to it* 

PoNTOBDKLLA AUSTRALIBNSIS, n.Sp. (Plate Ivii.) 

For the privilege of examining this leech, I am indebted, 
through Professor Haswell, to Dr. Tidswell. In the collection 
were about thirteen individuals of the same species, in various 
conditions of retraction and extension. An examination of these 
shows how easily mistakes have been made in the creation of 
new species of this genus, inasmuch as the shape of the body and 
general habit, and the importance of the papillae are so different in 
contracted specimens. In such the otherwise prominent papillae 
are hardly noticeable. 

In general appearance the species approaches closely to the 
common European species, Pontobdella muricata. 

Body .—The shape in various conditions of retraction is shown 
in Plate lvii. 

In an individual with well extended neck the measurement* 
were:—Total length, 20 mm.; neck, 8 mm. (exceedingly slender); 
breadth of body, 3 mm.; depth of body, 3 mm. 

The neck is very strongly attenuated in a state of extension, 
having a diameter of only 0*5 mm. 

Colouration .—In the preserved condition the neck-region is a 
light yellowish-brown, and the body-region has a blue or bluish- 
grey colouration. The posterior sucker and the region of a few 
annuli just anterior to it, have the same light appearance as the 
neck. No trace of pigmented ornamentation is to be noted in 
connection with the anterior sucker. 

Oral sucker ,—Diameter 1 mm. On its margin are borne, on 
either side of the mid-line, four, sometimes five, pairs of papilhe, 
the fourth and fifth pairs, that is the posterior two, being usually 
less strongly developed than the anterior two; and of these, the 
fourth is larger than the fifth. 

On the dorsal surface of the “ head/* a faint annulation can 
be made out. 

Posterior sucker ,—Diameter 1 '5 mm. Traces of annuli can be 
seen on the dorsal surface of this sucker. 
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Annuli .—Behind the “ head/ 1 the body is composed of about 
$5 annuli. The dorsal surface of the posterior sucker is divided, 
by two faint lines, into three annuli. The dorsal surface of the 
anterior sucker is marked off faintly into five or six annuli. 

Somite *.—Throughout the greater part of the body the somites 
are triAnnulate, the middle annulus of each being marked off by 
the presence of prominent conical papilla. Beyond this, there are 
no other means, such as one has in P . macrothela , for mapping 
out the somites, inasmuch as the sensory annulus is not more 
intimately united with any one annulus than with another, and 
thus the limits of a somite are not so graphically shown. How¬ 
ever, since the sensory annulus is shown to be the middle ring of 
the somite in P . macrothela beyond doubt, and it is hardly pro¬ 
bable that one would find the middle annulus to be represented 
by the sensory ring in one species, and the latter to represent the 
first annulus in another species of the same genus, we may safely 
conclude that in this species, as in P. macrothela , the sensory 
ring is the middle annulus of the somite. The middle annulus 
is also slightly longer than that anterior or posterior to it. All 
the annuli bear papillae, but these structures are much more 
strongly developed in the body-region than in the neck-region. 

In the body-region the sensory annulus bears six prominent 
conical papillae, one on either aide of the mid-dorsal line, one on 
each dorso-lateral margin, and one on each ventro lateral margin. 
In addition to these papilla, there is a smaller papilla, similar to 
those in . the other annuli, on each side of the median ventral 
line. 

The somitic constitution in regard to the annuli, irrespective 
of those entering into the 14 head " and “ acetabulum,” is similar 
to that in P , macrothela, the number of annuli being the same in 
the body of each. 

Note on some parasitic bodies found on P . australiensis, 

In the present note, I record the occurrence of an unknown 
Entoprocfcous Polysoon, found in abundance, but in an incomplete 
condition, on Pontobddia australiensis. 



AUSTRALIAN HIRUDINKA, IV., 


72 (> 

The structures which I have identified as Entoprocta, have 
been previously noted but misinterpreted by Macdonald as 
spermatophores, Macdonald, in a description of some marine 
leeches from the tropical region of the Pacific, remarks in con¬ 
nection with a large black leech which he found on a species of 
Myliobati* : “ Attached to the body in a very irregular manner, 
but chiefly at its fore part, were several of the double tubular 
spermatophora shown in fig. 9. These curious bodies I have also 
found on other marine Hirudinei, but always with some character¬ 
istic differences. Fig. G, for example, represents a small black 
leech with white tubercles, referable, apparently, to the genus 
Pontobddla , found on fthinobaiu in the same seas; and fig, 7 is 
its double barrelled spermatophore, which is quite different from 
tig. 9, though obviously of the same nature. Very little is 
positively known of the generative processes of the marine leeches; 
but the facts here mentioned may one day meet with a satis* 
factory explanation.”* Macdonald evidently found these 
structures on Branchellion as well as on Pontobdella. I have 
examined both these genera, but have never yet managed to 
secure specimens on Branchdlton, although, no doubt, such do 
exist oil the latter genus as on Pontobdella, and according to 
Macdonald's figures, it is quite possible that another species of 
the genus exists in the Pacific Ocean. I have examined quite 
a number of specimens of Pontobdella auHralieneie, which in 
undoubtedly the same species as that examined by Macdonald, 
and found a large number of structures which apparently are 
identical with those seen by Macdonald. 

On examining specimens of Pontobdella auetraliemu, attention 
was drawn to a number of slender whitish bodies attached to the 
anterior region of the body of the leech, and rendered conspicuous 
by their abundance and colour. 

The papilla; in this leech, as noted above, are very prominent 
structures if the animal is not dilated or extended excessively; 
and one might, at first, interpret these bodies as abnormally 


Trans. Linn. Soc. Zoology. Second Series. Vol ii. p.211(1877). 
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developed papill®, the structures themselves being of slightly 
more importance than the filiform papillae which occur along the 
margin of the oral sucker of this species of Pontobdella . 

Against this idea, was held up the fact that the bodies had no 
regular arrangement in any <>ue individual. On examination 
under the microscope, very little assistance can be derived, by 
means of reflected light, with a view to fixing the exact meaning 
of these structures. One can readily, however, make out a 
swollen basal portion measuring 0*1 ram. in diameter, and cor¬ 
responding to the foot gland. The structures themselves resemble, 
in miniature, the leech-host itself iu shape, being much 
attenuated at the distal end, where the calyx would be attached 
{0*015 mm. in diameter), and thence increasing rapidly towards 
the proximal end, so that, about mid-length, it measures 0*12 mm. 
in diameter, and decreases but'little till it reaches the foot-gland. 
The greatest length of any one stalk was 0*72 mm. 

No traces of calices were found in connection with any of the 
stems, and this unfortunate condition prevents one from making 
any remarks in regard to the generic position of the form. There 
ia, however, every reason to suppose that a new genus is rep¬ 
resented by these structures. 

Concomitant with the attenuated condition of the distal end of 
the stalk, is the headless condition of the stalks, so that one may 
conclude that the calices very readily break away; and, further, 
that, in all probability, regeneration does not take place. The 
atom of all Entoproctous Polysoa has a musculature which is 
characteristic, so that the difficulty of drawing any definite con¬ 
clusion of systematic value is enhanced. However, the habitat 
of the form, and the fact that the form is a solitary species, enable 
one to conclude, with some reason, that it has some affinity with 
Looco$cma % which is a solitary form, and is found on Annulates, 
although I can find no mention of its having been found in 
association with any member of the Hirudinea* In Looeotoma , 
however, the line of demarcation between body and stalk is not 
well defined, the characters of the genus being given by Hincks 
as “ Polypides pedunculate, solitary, the body closely united to 
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the stem, and not deciduous” The foot-gland for attachment, 
rendered necessary by the absence of any adherent stolon, though 
frequently absent in the adult, is always present in the young, 
and in the forms under consideration is conspicously developed 
as a trumpet-like disc. Judging from the small size of the stalk 
in all the individuals I have examined, it is very probable that 
they are all very young. 

Gkobdella tristriata, sp. nov. 

A specimen of this leech was obtained in the Fife Bay district, 
British New Guinea; and for permission to examine it, I 
must express my thanks to Thomas Steel, Esq. In this region 
it is known to the natives under the name ** Domani.” I have 
no further information in regard to its habitat, but consider it 
quite safe to conclude that it is a land-leech, as in the case of the 
only two other species which are at present known as represen¬ 
tatives of the genus Geobdella . Its occurrence in New Guinea 
is of some interest, inasmuoh as the genus is otherwise confined 
to Australia, G . Whitmani being known in New South Wales 
and Queensland, and G. australienais from New South Wales. 
As far as I know, Geobdella has not been yet found in Victoria or 
Tasmania. No better place could be found for the requirements 
for ati abundance of land-leeches than moist tropical and sub¬ 
tropical spots, and it may be that the genus under description 
may be confined, more or less, to such localities. I mention this 
in regard to the limited distribution, because land-leeches are 
such prominent and easily detected animals, that it is hardly 
likely that in the well explored Southern State they would escape 
detection. 

The single specimen is preserved in alcohol, and as such in the 
contracted condition resembles in shape Q . Whitmani and (?. 
australiensis; length, 16 mm; breadth, 4*3 nun; depth, 2mm} 
posterior sucker, 3mm. in diameter. 

Seen with the naked eye, the surface has & papillose, rugose 
appearance, as is the case in G. Whitmani t the only other species 
I ha^e been enabled to examine. When examined under a lens. 
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these papillose structures are very marked, giving the surfaces, 
especially the dorsal, a very marked rugose character. The 
colouration differs from that in the other species. In the 
preserved state the ground-colour is light yellowish-brown* On 
the dorsal surface are two irregularly outlined dark pigment- 
bands, one on either side of a median clear area, extending from 
the level of the fourth pair of eyes as far back as the posterior 
extremity, with slight interruptions at intervals in the posterior 
third of the body. On the ventral surface are present three 
straight dark bands, one median and one at either margin of the 
ventral surface, the former extending practically from the posterior 
lip of the oral sucker to the posterior extremity, the latter along 
the posterior two-thirds of the body. 

The oral tucker is composed by annuli 1, 2 f 3, and 4 partly. 

The lower lip is composed by annuli 4, 5, 6, and 7, if one notes 
the incomplete annuli on the ventral surface, but really by 
annuli 4 and 5, the latter composition agreeing with other species 
of Geobdelln. 

Genital Apertures —The apertures cannot be made out in the 
single specimen, owing to the manner in which the ventral sur¬ 
face is buckled, due to contraction. 

Annuli .—As in the other species of GeobdeUa % the annuli are 
9& in number. On the dorsal surface, the first complete annulus 
is the flfth(ftth), just behind that bearing the fourth pair of eyes, 
inasmuch as it is the most anterior annulus running to the margin* 
Annuli 2, 3, 4 are readily made out between the eyes, but can be 
only faintly made out laterally to the eyes, this being due merely 
to the faot that the tubercular nature of the rugose surface makes 
the limits of the annuli fairly readily visible, although marked 
lines of division cannot be made out so plainly as in the case of 
succeeding annuli. 

On the ventral surface the first complete annulus is the eighth 
(8th)» Annuli 4, 5, 6, and 7 become more and more developed 
ns one passes backwards, so that 7 is more nearly complete than 
those lying anterior to it 

Somites .—The unabbreviated somite consists of five(6) annuli, 
a number which is apparently oonstant in the genus. 
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There are present no sensible in the preserved specimen, 00 
that one has no guide to the raetameric constitution of the 
species from external examination by means of the sense-organs. 



Fig. 2.—Diagrams of anterior extremity of GeobdtUa trutriata , 
tp.nov.; ventral and doraal. 

except at the anterior extremity, where one can do so where on© 
can draw conclusions from the position of the eyes* However, 
as the number of annuli is exactly the same in all species of 
Geobddla , one may safely conclude that the somitic constitution 
of the body is the same in this species as in those in which it can 
be made out by means of the sensillm. It is quit© possible (and 
indeed quite likely) that sensillaj are present in the species, and 
could be made out in a well fixed specimen. Both G. Whitmani 
and G . auxlr alien#™ bear sensilhe. 

According to Whitman's method of determining somite-limits, 
by assuming that the sensill® denote the first annulus of a true 
segment, the constitution of the body in which sensible can be 
made out, is as follows :— 


Somite i. 

Annuli 

1. 

Constitution Uniannulate. 

„ ii. 

it 

2. 

»j 

Uniannulate. 

„ iii. 

if 

3. 

f> 

Uniannulate. 

„ iv. 

if 

4,5,6. 

ii 

Triannulate. 

„ v. 

ii 

7,8,9. 

ii 

Triannulate. 

„ vi. 

ii 

10,11,12. 

if 

Triannulate. 

„ vii.-xxii. 

ii 

13-92. 

1 * 

Pentannulate* 

„ xxiii.-xxxiv. „ 

93,94,95 + 

L » 

Abbreviated. 


acetabulum, j 
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There is every reason to believe that this same constitution 
holds in the case of Gmlxfalfa. Castles, in his excellent work, 
has laid down the following generalisation in regard to the 
metameric significance of sensilla?, namely, that the sensory ring 
occupies the middle of the somitfe. 

In examining the present species for sensilto, I found, under 
contraction due to the action of the killing fluid(alcohoi), that 
there were strongly marked divisions regularly arranged, on the 
ventral surface. In examining these carefully, 1 found that each 
division consisted of five(5) annuli, and, by this means, 1 used a 
count of the annuli to see how these divisions would correspond 
with those into whi<ih the body would fall by using Whitman's 
or Castle’s method, respectively, in conjunction with the assist¬ 
ance rendered by an examination of the markedly sensilliferous 
species, G. Whitmani . The res tilt was that they corresponded 
exactly with that laid down in the table given above. 

It would certainly seem to denote that, in this genus, the 
seRsilltt mark off the first annulus of a somite. It is quite pos¬ 
sible that there is no constancy in regard to the position occupied 
in a somite by the sensilliferous annuli in leeches in general, but 
it may be always the same in the same genua, as in Glomphania , 
for instance, where, no doubt, the sensilliferous annulus is the 
middle one of the tri annul ate somite. I have pointed out in a 
previous paper, in connection with the description of the genus 
Semilapeneta t the impossibility of allotting the annuli in the 
manner suggested by Castle, for that genus. 

That variation takes place among the sensilhe can be seen in 
Glomphonia heterodiia t in which the eyes are usually situated on 
annuli 5, 7, 8, and at other times on annuli 6, 7, 8; and the eyes 
are really modified sensillue, and have the same metamerio 
significance. 
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EXPLANATION OF PLATES LVI-LVUI. 

Plate lvi .—Poniobdella macroihtla Hchmarda. 

Fig.l.—Ventral view. 

Fig.2.—Dorsal view. 

Plate lvii .—Poniobdella awtralien*i* t n.ap, 

Fig.l.—The body distended. 

Fig. 2,—The body extended. 

Plate lviii .—Qtobdtlla /riifrutfa, n.*p. 

Fig.l.—Dorsal view. 

Fig. 2.—Ventral view. 



733 


THE TIN-DEPOSITS OF NEW ENGLAND, N.S.W. 

Part i.—T hk Elsmork-Tingiia District. 

By Leo A. Cotton, B.A , B.Sc., Linnran Maclkay Fellow or 
thk Society in Gkology. 

(Platen lix.-lxiv.) 

CONTENTS. 


Chapter i.—I ntrowtction, (*kpurapry, Topooiupht ... 733 

Chapter ii.—G kouhjy .737 

Agt of the Rock* .738 

Bilurian System ... 741 

Permian System.742 

Tertiary System.746 

Hooka of Undetermined Age .749 

Chapter iii.—T hs Tin-Obs l)*posm 750 

Atluvial .750 

Deep Leads.750 

Vein-For motions. 750 

Systems of Fractur . 762 

Nature of Ore<DepoBils .769 

Chapter iv. — Conclusion .779 


Chapter i.—I ntroduction. 

Tin-mining in New South Wales is chiefly carried on in the 
New England District, which comprises the Northern Tableland. 
There are two well defined tin-bearing areas, one haring Emma* 
ville as its centre, and the other embracing the country about 
Tingba. These are separated by a barren tract consisting of a 
series of slates and claystones largely covered by basalts. This 
unprofitable none is some 30 to 30 miles in width, and has been 
forked for tin only in the neighbourhood of Wellingrove. Both 
tin-bearing areas are associated with granite and allied rocks. 

76 
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The geology of the Etnmaville district has been investigated in 
detail by Professor David, and the results of his work constitute 
a valuable memoir published by the Geological Survey of New 
South Wales* 

The same gentleman has also contributed to our knowledge of 
the Tingha district, and the map published by the Mines Depart¬ 
ment of New South Wales, from a partial geological survey by 
Wilkinson and David, has been of much assistance to me in my 
study of this field. 

A later writer, Mr. E. E. Audrews,f also of the Geological 
Survey of New South Wales, has also contributed a series of 
papers embracing both areas, and has studied the ore-deposits 
more from a genetic standpoint. 

A few useful observations on these New England tin-deposits 
were made by Mr. G. H. P. Ulrich l shortly after their discovery, 
but, with this exception, practically all the work that has been 
done has been accomplished by officers of the Geological Survey. 

My experience has so far been limited to the Tingha area, and 
the observations made in this paper refer to that district. No 
attempt will be made here to explain in any detail the genesis of 
the ore-deposits; as it is rather my intention to collect as much 
evidence as possible from other occurrences and laboratory inves¬ 
tigation before discussing at any length the question of origin. 
The contents of this paper, then, consist of & brief record of the 
observations made during a four months’ study in the Tingha 


•David, T. W. E,, H Geology of the Vegetable Creek Tin-Mining Field/* 
Mem. Geoi. Survey New South Wales. Geology, No. 1 (18$7), 

fAndrews, E. C., « The Geology of the New England Plateau—Fart I. 
Physiography M ( Records Geol. Surv. New South Wales, Vol, vit.p, 28 l’ 
1904; Parts ii. and iii., with special reference to the Granites of 
Northern New England; op. dt. Vol. viiL, p. 108, 1906 ; Part iv 
Petrology, op, cit. p 196, 1907; Part v„ Additional Notes on the Origin of 
New England Ore Deposits, op. cit, p. 239, 1907. 

t Ulrich, G, H. F., u Observations on some of the recent Tin-Ore Dig* 
ooveries in New England, New South Wales.” Quart. Journ. Geoi Son. 
Vol. xx:x., p. 6, 1873. ' 
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area. The observations are grouped and correlated, as, it is 
hof>ed, will best serve as a basis for a genetic discussion later on. 

Geography. 

\ 

Tingha is situated about 16 miles south by east from Invereil, 
and may be reached by coach from that town. Elsmore lies 
some 12 miles north by east from Tingha, on the Invereil to 
Glen limes mail coach route. Most of the tin-bearing country 
lies between the latitudes fixed by these two towns, though tin 
has been found in small quantities some miles south of Tingha. 
The area found to be tin-bearing is represented on the 
accompanying map, and its extent may be roughly estimated at 
about 300 square miles. The drainage of the area conforms to 
two river-systems, the Macintyre and the Gwydir, which form 
respectively its northern and western boundaries. The Inverell- 
Armidale road runs along the ridge forming the watershed of 
these rivers. 

Topography. 

It is necessary under this head to anticipate the section on 
geology to the extent of statiug that the geological units consist 
of slates and cl&ystones, granites, and basalts. Each of these 
units give rise to a characteristic topography and vegetation. 

The state# and claystones are much metamorphosed, and resist 
very strongly the attacks of weathering. Consequently, they 
stand out as high, rugged ridges, and are scored with steep 
gullies. They are invariably strongly jointed, and weather into 
sharp, angular fragments which make travelling difficult 

The granite*, though varied in structure and composition, 
present a uniform set of topographical characteristics. Huge 
tors and piles of granite-boulders are common throughout this 
granite-area. The boulders present a general ellipsoidal appear¬ 
ance with their long axes vertical, and are, as a rule, somewhat 
flattened on the south side. Several very interesting sketches of 
these ate given in u Mines and Mineral Statistics of New South 
Wales 11 published by the Department of Mines in 1875. 



736 


THK TIN-UKPOSITS OP NKW KNOLSND, N.S.W., I., 


The granite hills are more rounded and less precipitous than 
those in the slate country, and usually more soil is present. It 
is not uncommon, however, to find very large areas of hare rock 
generally steeply sloping on the side of a hill. (Bee Plate Hx., fig. 1). 
This is a very prominent characteristic of the granite hills at 
Howell. Here, many of the hillsides consist of clean hare rock 
of a reddish color, and the whole presents a most striking 
app arance. This feature I have always observed to he developed 
on the northern slopes of the hills, where changes of temperature 
and rock-disintegration are most rapid. 

The coarser*grained types of granite are more prone to 
decomposition than those of finer grain, and hence the higher 
granite hills are usually of the latter kind. The porphyrifcic 
granite is the most prone to decomposition, the phenoorysts 
becoming dislodged, before being appreciably decomposed, by the 
disintegration of the finer matrix surrounding thqm. 

The basalts constitute the youngest rocks, are seen to overlie 
slate and granite alike, and to fill in the prebasaltic valleys and 
watercourses. There is considerable variety in the basalts* 
and the relative resistance to weathering of consecutive flows 
frequently gives rise to a terrace-like structure on the slopes of 
the basalt hills. This is well developed in the neighbourhood of 
Elsmore. Conical basalt-knobs are not infrequent, but are much 
rarer than in most volcanic areas. A ranch more common feature 
is the very striking development of long level-topped ridges of 
basalt terminating rather abruptly in steeply sloping ends. This 
suggests that the outpourings of the lavas are related to fissures 
rather tlian to foci of eruption. 

The river-system is consequent. The fall in the general surface 
of the country is to the west, the rate of fall being about 1000 
feet in 30 miles. Oue marked feature is the development of 
the streams along the junction of geological formations and lines 
of structural weakness. Streams have been noticed flowing for 
quite a distance along, or close to aud parallel with, the junctions 
of granite and basalt, of basalt and slate, and also of slate and 
granite. The pre basaltic stream-courses were subject to the same 
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preferential development, many junctions of granite and slate 
being now obscured by basalt filling the ancient valleys between 
these older formations. Several interesting oases were al*o 
observed where the direction of the streajns has been determined 
by faults, and in some oases the master-joints have been 
sufficiently well developed to produce a similar result. 

Chapter ii—G eology. 

It will be convenient, here, to make reference to the plan of 
the accompanying geological map, which is somewhat unusual. 
The lode tin-deposits are associated with the older rocks of the 
district, and have no genetic relations with the basalts, which 
are much younger. Hence, it was considered best to construct a 
geological map showing only such rocks as are concerned in the 
origin of the ore-deposits. This plan necessarily makes the 
geological map rather general, as the boundaries of the older 
formations have to be approximated to where they are concealed 
by the overlying basalt. Nevertheless the boundaries may be 
accepted with confidence as close approximations. Much of the 
information, more especially with regard to the granite and slate 
boundaries, has been very kindly furnished by officers of the 
Department of Mines working in the same area. Where the 
boundaries are shown in continuous lines, they have been accu¬ 
rately determined, either by the officers of the Department of 
Mines, or by myself* The broken lines represent that tiie 
boundaries have been approximated to by numerous observations. 
% have made a study of the two granite-types indicated on the 
map, and in many places have traversed the contacts. Only 
^hose ore-deposits which are specially mentioned in this paper, 
are shown on the map. The work done on scores of smaller ore- 
bodies has been condensed and generalised under the descriptions 
of the different types of deposits. The dotted areas indicate 
those in which tin has been found, and the density of the dotting 
is intended to convey an idea of the concentration of tic 
eassiterite. 

Two sections accompany the geological map. These, it should 
be remembered, are drawn in harmony with the plan of the map, 
76 
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and hence do not show the necks and fissures which served as 
outlets for the Tertiary lavas. The sections will* it is hoped* 
make clear the intrusive nature of the “ Acid Granite*” and its 
close association with the ore-deposits. 

The general geology of the area to be considered may be 
represented by three units:— 

(1) . A series of altered sediments. 

(2) . A series of granites and allied rocks. 

(3) . A series of basalts and allied rocks, 

Age of the Hocks. 

The complete failure of all investigators, up to the present 
time, to find any fossils in the sedimenUry rocks, makes a definite 
statement of their geological age impossible. Any provisional 
age assigned to this series must rest upon such evidence as litho¬ 
logical characters and continuity with, or proximity to, rocks of 
known geological age. Lithologically, these sediments, which 
consist of slates and clayetoues, appear to me very similar to 
rocks of Ordovician age occurring both at Berridale and Tallong. 
The New England sedimentary rocks, however, appear to be 
more metamorphosed, so much so in fact, that at no place waa,E 
able to obtain reliable dips for the strata. In qualification ol 
this statement it is only proper to remark that no place invest!* 
gated was distant more than three miles from an igneous contact. 

The slates cannot be traced continuously into rocks of known 
geological age, neither are there any similar rCcks of known 
geological age in close proximity. The series has previously been 
provisionally classed as Carboniferous on the evidence contained 
in the following statement from Mr. Gower’s report of 1874* to 
the Department of Mines:— 11 On Newstead Station, thin bedded 
shales of bluish-grey and yellow colour crop out, dipping at an 
angle of 15‘ in one place and almost vertical in the other* with a 
general northerly strike. I could not detect any fossils in them, 
but from their lithological oharaoter there is little doubt but 
that they form part of the carboniferous formation of which the 
Rev Mr. Clarke's report states: ‘that the middle beds of tbie 
formation, those of the Hunter and Hawkesbury* are widely 
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-distributed on the western border of the country between New 
England and the interior/” 

Unfortunately I have not seen the occurrence thus described 
by Mr. Gower, though I am well acquainted with Newstead. 
There can be no doubt, however, that the occurrence, so far from 
being typical of the sedimentary formations in this district, is 
most exceptional. The nearest related rocks are those described 
by Professor David from Vegetable Creek. In these he found 
rather obscure fossil remains, and has concluded that the series 
is Upper Silurian or Siluro-Devonian. 

Another point in favour of the geological antiquity of the rocks 
is the occurrence in them of ore-bodies other than tin. At “The 
Brothers/' near Newstead, a small reef was opened up for silver 
and lead, and similar bodies of galena and arseno pyrita are 
common ip the slates about eight miles south of Tingha. Hence 
lithological characters favour a correlation with Ordovician and 
Bilurian rocks, and the system may provisionally be classed as 
Silurian. 

The age of the granites must, on this basis of classification, be 
regarded as Post-Silurian, as evidence of their intrusion into the 
slates is abundant. Professor David has classed the intrusive 
tin-bearing granite at Emmaville as Permian, for the following 
reasons. (1) It may be correlated with the granite which has 
intruded the Permo-Carboniferous rocks at Ashford. (2) No 
granites in New 8outh Wales have appreciably disturbed Triassio 
rocks. 

Another fact in confirmation of this proposed age for the 
granites, is the statement by the Rev. W. B. Clarke* that 
4t geologists at Home have settled it that the stanniferous granites 
are Palteosoic, Pre-Permian, and PostrSilurian.” 

Again Ur. David For best said at the Geological Society’s 
meeting in December, 1871, that he had received specimens of 
the granite frotn the New South Wales tin-region, in the year 
1839, and that he found them to be u perfectly identical with the 
stanniferous granites of Cornwall, Spain, Portugal, Bolivia, Peru, 
and Malacca/’ _.__ 

*Mine« and Mineral Districts of New South Wales, 1876, p. 86. 

tJTMd. 
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From these considerations, then, it is highly probable that the 
granites are of Permian age,. 

The Basalts present clear evidence of Tertiary age. At 
Elsinore there is, interbedded with the basalts, a bed of clay-iron¬ 
stone, in which abundant plant-remains are to be found. This 
bed may be traced some three miles both to the north and east of 
Elsmore. Numerous aneroid determinations indicate that this 
horizon preserves a constant level, and the inference is that it 
was formed as a swamp or lake-deposit. The forms collected 
were kindly identified by Mr. W. 8. Dun, and proved to be 
Cinnamomum sp., Artocarpidium Gregorii Ett., Quercus (?) cf. 
Darwinii Ett .,Cinnamomum sp.,a leaf like Ettingsbausen’s Alnue r 
Cinnamomum cf. polymorphoidea McCoy, Carpolitkea , Cinna¬ 
momum polgmorphoidea, and (?) Ettingshausen’s Eucalyptus , 

Another collection of fossil leaves from the Elsmore Valley 
Deep Lead, some 300 feet lower than the horizon above- 
mentioned, was also examined by Mr. Dun. The following forms 
were determined —Banksia myricatfolia Ett., Cinnamomum 
Leichhardtii Ett., Eucalyptus Diemenii Ett., Cinnamomum (f) t 
Ficus (1), Dryandra prmformosa Efct., and Ficus cf. Phillipaii 
Ett Similar fossil leaves and Unio shells were collected front 
Elsmore some years ago by Mr. Wilkinson, and these were 
identified as belonging to the late Tertiary period. 

A consideration of the foregoing facts has led to the following 
classification, in which the positions assigned to the various 
formations have been determined by their relations to the slates, 


granites, and basalts. 

Rkcknt 


.Allvufala 

Tkktuht . 


( Basalts 

1 Calcareous and 


Permian 

l Silioeous Deposits 
(Dykes ^ 

i The "Acid Granite w 

Paleozoic 1 


tThe Tingha Granite 

[ 

SHUrian 

Slates and Claystones 

Ukdetebmiksp 


| Quartz* Porphyry 
•I Felspar-Porphyry 
(Quartz Orthocl&ae Porphyry 
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The Silurian System. 

The oldest rocks are undoubtedly the slates and claystones, 
which are so widely distributed over New England. All 
attempts to find fossils in the field have proved unsuccessful, and 
microscopic investigations have failed to reveal any trace of 
organic remains. 

The slates vary in colour from dark blue to green, and are very 
fine-grained. A freshly broken piece may very readily be mis¬ 
taken for a fine-grained basalt. They occur in masses frequently 
surrounded by igneous rocks, and exhibit signs of intense 
metamorphism. 

At Newstead, the contact of the eastern side of the tin-bearing 
granite with the slate has given rise to a great development of 
garnet-rock. The slate here is green in colour, with brown 
streaks and aggregates of fine brown garnet. 

Again, at the contact of granite and slate, at a point about, five 
miles west from Tingha, a mica-schist is developed containing 
crystals of garnet up to 3mui. in diameter. The intrusive 
grauite in this locality is the Tingha Granite. 

The evidences of the intrusion of the granite into the slate ure 
(1) Contact*met&morphism, (2) Veins and dykes of granite in the 
slate, (3) Inclusions of slate in the granite. 

The development of garnet-rock above mentioned is evidence of 
contact-metamorphism; another evidence is the common develop¬ 
ment of quartzite in the slates near the igneous contacts. 

An excellent example of an intrusive dyke of granite into slate 
is to be seen in the bed of Darby's Branch Creek at the north 
w4*t corner of Portion 214, Parish of Cope’s Creek, Here, a 
tongue of the granite, about two feet in width and several yards 
long, has intruded a typical slate-mass. One specially noticeable 
feature is the very sharp contact between the grauite and slate. 
There is no trace whatever of any zone of digested rock. This 
is worthy of note in support of the application of Daly’s theory 
of overhead stoping to this area. The very marked rectilinear 
contact also favours this explanation. The intrusive granite is 
here strongly tourmaline-bearing, this being a characteristic of 
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the numerous smaller veins which also intersect the slate. A 
sketch of this is given in text-ftg. 1. 



Fig.l.— Plan of “Acid Granite " intrusion into slate. F, F, faults. 


At King’s Gap, on the Inverell-Bundara Road, there is another 
contact of granite and slate. The slate here is converted into a 
mica-schist, a number of subangular fragments of which may be 
seen as inclusions in the granite. 

* 

The Permian System. 

Under this system have been included the intrusive granites. 
These fall naturally into two groups, namely—(1) The “Acid 
Granite ” (of Andrews). (2) The Tingha Granite., 

Of these two types, it is the H Acid Granite ” which is closely 
associated with the tin-deposits. The most primitive distinction 
between these two granites is, that the 11 Acid Granite” is a red 
granite, and the Tingha Granite a blue granite. The latter type 
is not, however, the same as that named the “ Blue Granite ” by 
Mr. E. C. Andrews, and which occurs in another part of New 
England. 

The Tingha Granite .—Of the two granites, the Tingha Granite 
is certainly the older, as it has been found in many places to 
have been intruded by the “Acid Granite." The contact is 
never very sharp, a zone of rock intermediate in composition 
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being usually present In some instances, ns at King's Gap, tor 
example, fragments of the Tingba Granite may be seen included 
in the 41 Acid Granite.” 

The Tingha Granite is typically developed around Tingha, 
chiefly to the south of Oope’a Creek. A glance at the accom¬ 
panying map shows its extent. It is characteristically a 
porphyritic granite, the phenocrysts being felspars and quartz. 
The felspars are chiefly plagioclases, and may be seen rather 
more than an inch in length, though typically they form almost 
square crystals, about half an inch in length. A considerable 
amount of biotibe, and an almost equal quantity of hornblende 
are present. Apatite is an accessory mineral. The quartz 
grains are seldom larger than a pea, and are less numerous than 
the felspar phenocrysts. The ground-mass consists of a second 
generation of felspar and quartz. The felspar phenocrysts cause 
the rock to present a striking appearance on weathering. It is 
remarkable that the felspars, usually so prone to decomposition, 
stand out in bold relief, often projecting a quarter, of an inch or 
more above the surface of the rock. This is due, no doubt, to the 
more rapid weathering of the second generation of felspars, 
causing the rock to disintegrate round the phenocrysts. 

This granite occupies a considerable area, and was the first to 
intrude the sedimentary rocks. An isolated area of it occurs in the 
neighbourhood of Copeton, and extends a few miles to the north 
of that town. This granite is represented by Plate lix,, fig. 2. A 
somewhat similar granite, which may be regarded as an allied 
type, is th^Oakey Crmk Granite. This rock extends from near 
the Inverell to Oopeton Road, for a considerable distance to the 
west. It is extremely porphyritic, the felspars attaining a 
length of nearly three inches in rarte cases. The average size is 
considerably more than an inch in length. Pegmatite veins are 
common, and dykes of a fine-grained fetspathic nature containing 
a good deal of tourmaline are also abundant. Quartz veins con¬ 
taining large prismatic crystals of tourmaline are also to be 
found. 

Stream-tin has been discovered in small quantities throughout 
the area, but no lodes have been worked. The cossiterite has 
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been recovered chiefly from the diamond-bearing gravels of 
Tertiary age, which have been preserved by cappings of basalt. 

A further modification of the Tingha Granite occurs a few 
miles to the south of Tingha. The difference is, however, mainly 
one of texture. No phenocysts are present, and the granite is 
rather fine-grained. 

The M Acid Granite —This granite varies considerably in tex¬ 
ture, but very little in structure and composition. At Elsinore the 
granite is rather coarsely crystalline, the crystals being about the 
sire of a pea. The rock is here composed almost entirely of quartz 
and felspar. The felspar is predominantly orthoclase,while albite 
is present in small quantity. The quartz-crystals are frequently 
more or less idiomorphic, and micrographic intergrowth of quartz 
and felspar is common Occasionally the granite takes on a 
porphyritic habit, the felspars attaining a length of about an 
inch. A very small amount of biotitc and magnetite are usually 
present, but in places even this is wanting. The granite has a 
reddish colour. It is worthy of note, in this connection, that the 
tin-bearing granite of the Waterberg District in the Transvaal 
has been named the 41 Red Granite” (See Plate lx., fig. 2.) 

The granite near Auburn Vale is similar to that at Elstnofe; 
rather more biotite is present; and a fine-grained modification of 
it occurs. Micrographic intergrowth of quartz and felspar are 
also very common. 

The granite at Howell is similar to the coarse type at Auburn 
Vale; and the same type of rook occurs again intruding the 
Tingha Granite at King's Gap. (See Plate lx., fig. 3.) 

A modification of the “ Acid Granite ” occurs as an intrusion 
into the Tingha Granite, about four miles south ol Tingha. Here 
the granite, while possessing the usual characteristics of the 
44 Acid Granite,” contains a good deal of microcline. It is in this 
belt that Hong Hay's Pipe occurs. 

Another modification of the “ Acid Granite ” occurs at, and 
near Tingha. This type occurs in small patches only, and is 
notably tourmaline-bearing. It is miarolitic, the drusy cavities 
being lined with quartz and tourmaline crystals. A fine exposure 
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is to be seen in the bed of Murray's Water, about a mile from 
its junction with Cope's Creek. 

One noteworthy feature of the “ Acid Granite" is, that it 
frequently occurs at the contact of the older Tingha Granite and 
the slates. Indeed, if the accompanying geological map be 
examined, it will be noticed that the large body of the “Acid 
Granite/ 1 is wedged between the slates on the north and the 
Tingha Granite on the south. In some places the margin of the 
slates is separated from the Tingha Granite by a belt of “ Acid 
Granite/’ a score or so of yards in width. This marginal distri¬ 
bution of the “ Acid Granite " is doubtless due to the fact that 
the contact of the older formations was a surface of structural 
weakness; and that the “Acid Granite/' taking advantage of this, 
was able to rise, and, by stoping and pressure, to considerably 
increase its extent. ' 

Aplitic Dykes ,—Closely following on the consolidation of the 
44 Acid Granite/' a number of aplitic dykes were forced into the 
granite-systems. These are best observed in the neighbourhood 
of Oakey Creek and Cofieton, because here numerous adits have 
been driven into the granite hills for the purpose of working the 
diamond-bearing gravels. The dykes are line-grained quartz- 
felspar rocks, and are frequently strongly tourmaline-bearing. 
In several localities where these have been exposed by weathering, 
the stock and native animals have worn bare and smooth, many 
square yards by licking the rock, which evidently contains some 
palatable constituent. The dykes weather to a soft milk-white 
friable rock of a highly telepathic nature. 

(h) Felsite* Dykes .—At Oopeton, about half-way between the 
Post Office and the Publio School, a dyke of felsite may be seen 
-crossing the race from the “ Star of the South ” diamond-mine. 
Tim rock is greenish in colour, and is felsitic in structure. A 
similar dyke passes through the “Banker" diamond-mine, and 
may be traced for at least half a mile on the surface. 

(c) Dol*rite-Dykes.~~ln the same locality a coarse dolerite- 
dyke has been found. This is situated on Oakey Creek and has 
been found to be diamond-bearing. It is not quite certain 
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whether the occurrence is a pipe or a dyke, but there can be no 
doubt that this interesting rock is a true diamond-matrix. 
Several other rather similar occurrences have been observed, but 
need further investigation. 

The Tertiary Rocks. 

Siliceous Springs —After the final intrusions of the 4 * Acid 
Granites,’ 1 a long period of quiescence prevailed, during which 
denudation and stream-act ion profoundly modified the topography* 
Many tin-bearing reefs were disintegrated, and their metallic 
contents concentrated in the valleys and watercourse#. At length 
the time was ripe for the initiation of another cycle of igneous 
activity. This period of Tertiary vulcaniam was ushered in 
by the development of siliceous springs. The effect of these is 
evident on every hand. At Newstead, perhaps, the most striking 
effects are to be seen. Here, on the eastern slope of the granite 
hill, there occurs a very hard and highly siliceous rock covering 
an area of some acres. This ia locally known as “ The Glassy 
Bir.” It is of no great thicknoss, usually from 3 to 10 feet, and 
invariably overlies the normal granite. It occurs casing the 
present slope of the hill to a height of about 100 feet abdve 
Newstead Creek. It is a very compact rock, consisting entirely 
of fine-grained quartz-granules firmly cemented by silica. At a 
little distance from, and higher than the u Glassy Bar,” a shaft 
was sunk on an outcrop of quartz. The shaft was continued for 
some distance on the same type of quartz, which did not present 
any resemblance to a lode. Fine crystals of cassiterite were 
found included in the quartz, which was rather glassy in appear¬ 
ance. A few yards to the west another shaft was sunk on a dark* 
almost black-looking quartz. I am of the opinion that the 
cassiterite contained in the quartz was not derived from an 
extraneous source, but that it crystallised from the siliceous 
solution. This massive quartz-structure rises through the solid 
granite massif. 

About half a mile to the west of these shafts, a most 
interesting occurrence of cemented conglomerate is to be seen* 
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It is known as the “ Karoola Cemeuoed Bun/' This was a 
prebassltic stream running in a northerly direction, and has 
been traced from the granite-hill at Newstead, for about half a 
mile to the north, where it ends abruptly. This channel was, in 
places, exceptionally rich in o&saiterite, but the very hard 
nature of the cementing silica rendered it difficult to work 
economically. It appears probable that the silica which is 
responsible for the formation of the “ Glassy Bar ” and the 
*• Karoola Cemented Run,” had its origin in thermal springs 
issuing from rather large channels in the granite. 

In several other localities, namely Elsinore, Topper’s Mountain, 
Stannifer, on the Inverell to Armidale Road east of Stannifer, 
and at the Lion Lode, I have seen similar cemented drifts. The 
rock found in these places is a hard grit consisting of quartz- 
grains, from 2 to 5 mm. in diameter, cemented by silica. Fre¬ 
quently a considerable amount of iron oxide is present in the 
cementing material. In the proximity of reefs, this rock is often 
rich enough in cassiterite to pay for extraction, and at Elsinore a 
quantity of the rock has been treated. Hei e I have studied the 
deposit in some detail, and have found that the rock is normally 
an even-grained compact rock, the grains of which are of the 
same size as those in the underlying and adjacent granite; the 
grains are not at all waterworn. In places the rock is rendered 
porphyritic by the inclusion of large angular fragments of reef- 
material. Several tin-bearing reefs were noted in this rock. 
Thus, while the nature of the cemented rock, with its cassiterite- 
content, indicates its age as younger than the 14 Acid Granite/' 
the presence in it of the tin-bearing reefs points to the opposite 
conclusion. The explanation of this is, that the cemented rock 
has been formed from the residual qitartz resulting from the 
decomposition of granite in aitu. The reefs in the granite, being 
composed chiefly of quarts, are very resistant, and have remained 
practically intact in some cases; while the felspar in the sur¬ 
rounding granite decomposed, leaving only a residue of quartz- 
grains for a depth of several feet. 

In many cases these deposits are overlaid by basalts, and the 
cementing may have been accomplished by the squeezing out of 
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magmatic water from the basalt on cooling. At all events, the 
process worked on a disintegrated rock, and from above down* 
wards; for frequently only the upper portion has been cemented, 
while a similar uncemented rock exists below. This is well 
shown in Plate lx., fig. 1. 

Calcareous Springs .—Amongst the earliest phases of volcanic 
activity 'was the development of calcareous springs. Deposits of 
lime-carbonate from these have been found in several localities. 
These occur lying on the bed-rock (either granite or slate), and 
not disintegrated with the basalts. 

The next product of vulcanism seems to have been an ejection 
of mud. There occurs in many places a very red clay, which 
underlies the oldest basalt. That this is not a decom position - 
product of a basalt-flow in situ, is shown by the fact that, at 
New stead, a fragment of gum was found embedded in the clay. 

The Basalts. —Closely following this mud-deposit came the 
first outpouring of the basalts. This manifestation was widespread 
over the greater part of New England. 

From the fact that the lavas have covered the older river- 
courses of the •* Cafion Cycle,” it is evident that the basalts were 
extruded at the close of the period of uplift which gave rise to 
this cycle. The period of uplift which elapsed between the 
formation of the 41 Stannifer Peneplain,” of Andrews, and the 
extrusion of the basalts was far greater than that between the 
latter and the present day. This follows from the fact that, in 
most places, erosion has not yet been sufficient to expose the deep 
leads, even where the streams have been working in basalt 
The orogenic movements which caused the uplift of the 
"Hbannifer Peneplain” were probably responsible for the 
fractures through which the basalts were extruded. 

After the first outburst, a period of rest ensued, during which 
erosion was active. That the period of rest following the earlier 
basalts was a considerable one, may be gathered from the 
following—At Elsinore a series of clay# and lignites, filling a 
broad valley and extending for some miles, have been formed by 
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the denudation o! the earlier lavas. This series has been shown 
to attain a thickness o! about 200 feet. 

This period of quiescence was followed by another outpouring 
of lava which buried swamps and marshes, and so preserved 
abundant plant*remains. ' 

Both periods of volcanic activity gave rise to numerous separate 
flows of lava. No less than eight flows can be distinguished in 
the neighbourhood of Elsmore. 

Recent Alluviale.—' The alluvial deposits lie naturally along the 
present watercourses. The extrusion of the basalts filled the 
main valleys developed in the u Carton Cycle/’ and as the streams 
have not yet had time to mature, there are, in consequence, no 
large alluvial deposits. Dredging is vigorously carried on along 
the beds of the creeks, but the payable ground is seldom 100 
yards in width. The depth of alluvial is rarely more than 40 
feet, while the tin-bearing portion is seldom as many inches in 
thickness. Nevertheless, it is from these recent alluvial* that 
the great bulk of the New England tin has been won. 

Bocks of Undetermined Age. 

Quartz-Porphyry .—Flanking the eastern margin of the tin* 
bearing district, there has been found, in several places, a typical 
quarto-porphyry. The junction of the rock with the granites and 
slates was unfortunately coveied by basalt wherever observed ; 
hence its age cannot be determined from its relation to these 
rocks. The trend of this belt is, as may be seen from the map, 
nearly north and south. 

Fehpctr-Porphyry.-^The quartoporphyry just mentioned, in 
bordered partly on its eastern side by a related, but quite distinct, 
typo of rock. This rock is a felspar-porphyry, quartz being 
almost entirely absent The phenoerysfcs are plagioclases of 
about 2 mm. in diameter. It is best developed in the neighbour¬ 
hood of Wandsworth, 

Quartz*Orthocl&$f-Porphyry *—Still further to the east, a very 
striking quar tz-orthoclase-porphyry was observed. The orthoclase- 
crystale are of a pink colour, and are from 2 to 3 mm, in length. 
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The rock was noted as far north as Glen Innes, and as far south 
as Guyra; and it is probable that it forms a continuous belt 
running in a north and south direction. It was shown, in a 
former paper,* to be intrusive into the slates near Guyra, 

The three rooks above mentioned are certainly older than the 
Tertiary basalts; and are probably also older than the Tingha 
Granite, and younger than the slates. 

Chapter iii.—T he Tin-orb Deposits. 

The T i n-0 re Deposits. 

The deposits map be grouped into three classes as follows— 

(1) . The Alluvial Deposits. 

(2) . The Deep Leads. 

(3) . The Vein-Formations (including Stock works and Itn* 

pregnations. 

(12) The Alluvial Deposits and Deep Leads are being studied 
in detail by the officers of the Department of Mines. Conse¬ 
quently only such mention of these will be made, as is necessary 
to indicate the distribution of the tin-deposits. Alluvial tin has 
been found at Elsinore, Newstead, Stannifer, Gilgai, tingha, 
Howell, Copeton, Oakey Creek and Auburn Vale. Deep leads 
have been worked at Elsinore, Newstead, Stannifer, Tingha, 
Gilgai, Copeton, and Oakey Creek, At the two last-mentioned 
places, tin has been recovered in connection with diamond-mining. 

(3) The Vein-Formations .—At all the localities aforementioned, 
the tin occurs as cassiterite, and has been derived from the vein* 
formations. The tin-deposits are intimately related to the “ Acid 
Granite/’ numerous deposits having demonstrated that these ore* 
bodies occur normally at, or near, the junction of this rock with 
either the Tingha Granite, or the slates. Those occurrences 
distant from these junctions occupy the crests of the granite* 
ranges, and were probably close to their contact with the Over* 
lying slates, which have been removed by denudation. This 


* Cotton, Leo A , " Note on the Gu^ra Lagoon/ 1 These Proceedings* 
1909, p. m 
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preferential concentration of metallic contents near contacts, is a 
feature which has been observed in many other parts of the 
world. Of the occurrence at Vegetable Creek, Professor David* 
has written; “On consulting the geological map accompanying 
this report it will be noticed that the commencement of most of 
the veins is situs ted near the junction of the claystone with the 
intrusive granite, so that the upward limit of the veins may be 
said to be the bottom of the claystone and top of the granite. 
The majJtalso shows that, as a rule, the granite at a distance of 
over mile from its junction with the claystone ceases to be 
tin-bearing.” 

lu commenting on this statement with regard to its application 
to the Stanthorpe area in Queensland, Mr. Skertehlyf says ; 
“The tin-bearing beds are here shown to be the slates near the 
granite junction, and just those'parts of the granite which were 
assuredly once covered with slate, and, moreover, by far the 
larger area of the granite where it is coarsely crystalline and 
must have solidified at great depth under great pressure, is 
barren of tin. The acknowledged richness of the country on 
either side of the junction of the granite and slate must be 
admitted, and it is no argument against this view that in 
the Stanthorpe area the richest deposits are often many miles 
from the boundary, unless it can be shown that the slates never 
existed there.” 

Afr. E. 0. Andrewsf dealing with the New England tin-ore 
deposits remarks with regard to them that “ The ores in almost 
every important example are arranged peripherally with respect 
to the acid granite massifs.” 

Again with respect to the ore-distribution of Cornwall, Reid 
and FUttg hare stated: “Tin and copper mining in Cornwall 

* Loc. ©«, 

t Skertohly, 8. B. J., “On the Geology of the Country round Stanthorpe 
and Warwick, South Queensland, with especial Reference to the Tin and 
Gold fields and the Silver Deposits.” Published by Queensland Geological 
Survey. 1898. 

% Lot. t&U 

f Held, 0., and flett, J, A, “The Geology of the Land's find District/' 
Memoir GeoL Surv. England and Walts, 1907. 
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has been carried on mainly noar the margin of the granite where 
that rock is in contact with altered slate or greenstone. TW 
distribution of the ores is, however, extremely partial, for the 
margin for long distances yields nothing of value, whilst other 
parts are exceptionally rich. So irregular is the distribution of 
the lodes, as laid down on the map, that at first sight it does not 
seem necessarily to indicate any close connection with the 
granitic intrusions, for many of the lodes are far distant from 
any granite mass seen at the surface. When, however, we take 
into account the contour of the buried granite masses anti their 
proximity to the surface, as suggested by the extent of the meta- 
morphism, and also the probable nearness in certain places of the 
slaty dome which once covered what is now bare granite, the 
close relation of the lodes to the intrusion of the granite becomes 
more evident.” 

The deposits at Altenberg and at Zinnwald exhibit the same 
characteristic distribution. Here the tin-bearing rook is a 
granite intrusive into granite-porphyry at Altenberg, and into 
“ Teplitz ” quartz-porphyry at Zinnwald. The tin occurs in both 
places as stock work, the impregnated granite receiving the name 
of “ Zwitter " rock. The granite itself, as far as can be fudged 
by handspecimens, is very similar to a fine-grained tin-bearing 
granite containing microcline, to the south of Tingha. 

Whilst it is true that most of the tin-deposits in this part of 
New England occur at or near the margin of the intrusive u Acid 
Granite,” the converse, that all such contacts are tin-bearing,, 
cannot be said to be true. As in Cornwall much, if not most, of 
the contact-zone ia barren or unproductive. 

The System of Fractures. 

For a genetic investigation of ore-deposits, few factors are 
more important than the relations of the ore-bodies to the system* 
of fracture of the country. The importance of these relations 
was early recognised by Elie de Beaumont, in his work on the 
Fracture-Systems of Europe. An investigation of the fissure- 



BV U6G A. COTTOK 


753 


systems of Cornwall, by Moissenet*, ban proved of much value in 
the economic working of the mine*. 

It ia proposed to devote some attention to the fracture-systems 
of the Elsmore-Tingha area. These may be considered with 
relation to dykes, faults, ore^filled fractures, and joints. At 
Elsmore an area about one-quarter of a rail© square has been 
bared by surf ace-sluicing, and the tin-bearing reefs lie exposed on 
the surface in a most exceptionally favourable manner for 
studying their distribution. A series of sections was made in a 
direction nearly perpendicular to the previously ascertained 
general bearing of the reefs, and, from the data collected, the 
accompanying plan (text-fig. 2) has been constructed. The 
point marked A is 850 yards distant, in a direction S. 4* E,, from 
the south-west corner of Portion 246, Parish of Anderson, County 
of Gough. The general north-easterly trend of the veins is at 
at once apparent. 

From the tabulated list given (Table L, p. 757), which includes 
all the veins shown on the plan, it may be seen that rather more 
than 97 per cent, of the reefs lie within that thinl portion of the 
possible azimuths lying between N. 5* W.,and N. 55° E. This tabu¬ 
lated list has been arranged to show the tendency of the reefs to 
cluster round certaiu directions. The two most prominent direc¬ 
tions are N. 25“ E., and N. 39*4° E., the latter being most strongly 
developed. As will be seen from the plan, these different systems 
of fracture often intersect. The system bearing 0* has some 
important fractures, and the systems bearing 16*5°, 51*8°, 45" 
and 53 2* east of north are all well developed. 

Though many of the reefs intersect, it is quite common for one 
reef to terminate where it junctions with another. This abrupt 
termination of one fracture on another is very characteristic of 
fissures produced by torsion. Daubrdef and Becker}: have 

* Moissenet, Prof. L. f ** Observations on the Rich Parts of the Lodes o' 
Cornwall. 1 ' Translated by J. H. Collins, 1877. 

+ Daubrte, A., Etudes synthM, de Geologic experimental©, 1879. 

t Booker, G. F., 44 The Torsional Theory of Joints." Trans. Am. Inet. 
Min. Eng. xxiv., 1894. 

77 
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Fig. l-PUa showing trend and disposition of the reefs on Eismore flilL 
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experimentally established this result by torsion-experiments 
upon glass rods. They have also proved that the planes of 
fracture make angles of about 45° with the axis of torsion. In 
extreme cases, where great deformation took place before rupture 
was effected, the planes of frkcture made angles as large as 60° 
with the axis of torsion. Daubr^e has further shown that simple 
pressure on a body of a somewhat plastic nature, comparable to 
a rock-mats, gives rise to fracture-planes making 45° with the 
line of pressure. 

As, then, in the area considered, the main fracture-system is 
about N. 39° £., the direction of pressure or axis of torsion must 
have been along a line bearing about N. 84* E. 

In a body which is neither uniform, nor capable of great defor¬ 
mation before rupture, fractures may occur parallel to the direction 
of pressure. Near the north-west corner of Portion 214, Parish 
of Cope's Creek, County of Hardinge, an intrusion of the “Acid 
Oranite" into the slates has been intersected by a series of faults. 
As the granite is the intruding body, and the slate the resisting 
one, we may assume that the slate has remained stationary, and 
that the granite has moved. This gives the direction of the 
thrust on the granite. The intrusion is that previously referred 
to in text-fig.l. 

The creek has removed the soil, and the section is beautifully 
exposed. The intrusion took place as a long, narrow, approxi¬ 
mately rectangular tongue, narrowest where it joins the granite- 
tnasa. Here it is only 9 inches in width, whereas at its extremity 
remote from the granite, it attains a width of 2 feet. This end 
abuts rather sharply against the slate, and has probably been 
faulted. Any continuation that may exist to the south is covered 
by alluvial The direction of the intrusive tongue is S. 20* E., 
while a series of faults varying from N. 60* E., to N. 80* E. have 
thrown the tongue to the west. This is approximately the 
dlireotion(84*> deduced from the axis of pressure or torsion which 
has acted on the Elsmore mass. 

It is noteworthy that the main direction of fracture(N.394*K.) 
•observed for the Elsmore granite-mass, corresponds very closely 
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with that observed by Professor David for the Emmaville 
District. The mean of fifty-four lodes was a bearing of 
N. 39° 15'E., and the average bearing for the richest lodes was 
N. 35* E. From the data in Professor David's book, T have 
tabulated a list (Table v.) of the bearings of the veins at Emma- 
ville. A comparison of this table with that of the Elsinore 
veins, shows a striking resemblance. It would seem that the 
same system of forces was common to both areas. Even con¬ 
siderably to the north of Ermnaville the fracture-system preserves 
its direction. Speaking of the disposition of the veins at Btan- 
thorpe, as compared with those at Emmaville, Mr. Skertehley* 
observes :—** Hundreds of similar cases occur in the district. 

, . . . Their direction is always within a few degrees of 

north-east and south-west.” 

It is reasonable to suppose, and the assumption is based upon 
experience in the area here considered, that mining-towns have 
grown up upon those portions of the field where the ore-deposits 
are most abundant. If a line be drawn from Stanthorpe to 
Tingha, it is found to pass about 4 miles west of Emmaville, and 
midway between Elsmore and Newstead. Thus this line, which 
is about 100 miles in length, passes through the middle of e»ch 
tin-mining centre. The bearing of this line is about 28° east of 
north. Thus it is evident that the general trend of the tin¬ 
bearing country approximates closely with its system of fractures. 
That there is very probably a genetic relation between these two 
directions, is indicated by the fact that the same close corres¬ 
pondence has been observed in the tin-deposits of Cornwall. 
With regard to these Cornish lodes, Moisaenet* has written :— 
41 Of 292 lodes registered by Mr. Henwood, the angle of 40° 
contained between E.W. and E. 40° N , includes 177, t\«,, 60 p.c, 
are contained in a range of 22 per cent, of the circle. . . , 

The E.N.E. direction which generally prevails for the lodes is 
also that of the great metalliferous zone distinguished by Capt. 
Ohas. Thomas, who remarked that the profitable mines were all 


Loc. cit . 
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included in a zone about 12 miles wide, extending from the 
Land's End to Exeter, a distance of about 108 miles in an E.W, 
{mag.) direction.” 

Mr. Skertchley has observed the same relation at the Queens¬ 
land end of the New South Wales tin-belt. He states—“The 
tin-belt at Stanthorpe has no relation to the present ranges; it 
is neither parallel with the Herries nor the Dividing Range, and 
indeed the ranges struck me as being axes of denudation rather 
than of upheaval. The tin-helt is quite independent of them, 


Tabus i.—B earing of Reefs and JorNTH at Euimobk. 


Number of Reefs.. 

1 

14 

4 

10 


14 

27 

10 

10 

2 





14 

) 

i 




1 


-10 

— 5 

51 

15 

21 

20 

36 

43 

! 50 

50 



-5 

10 

15 

22 

30 

36 

44 

1 Si 

62 



- r> 

11 

10 

22 

30 

s 36 

44 

52 



‘2 

11 

10 

23 

30 

; 37 

44 

53 



-1 


17 

23 

31 1 

37 

44 

53 



i 0 


17 

24 

31 ] 

37 

; 45 

54 



0 


18 

24 

82 : 

38 

1 45 

64 



0 


18 

24 

32 

38 

i 46 

55 



0 


IP 

24 

32 

38 

! 47 

55 


i 

1 



26 

33 

38 

, 48 

55 


! 

1 3 

! 


26 

33 

39 




1 

3 



28 

34 

39 



i 

5 



26 

34 j 

39 



* 

1 ° 



26 

34 j 

40 







26 


49 



i 




27 

i 

40 




; 1 




28 


40 


! 






28 | 


41 


t 


l 




28 ] 


41 




! 


i 

1 


I 

; 

41 




i 






41 






i 




42 



| 








42 



i 

j 

1 





i 


42 








, 

j 

; 

42 











42 





i 



, 



42 




Average Bearing... 

-10° 

0“ 

io*2» 

1 

! 

_ 

16*5» 

28“ 

31'8° 

39*4° 

45° 

53*2° 

60 *5 ‘ 


and is in direct relation to the stress-axis which induces the 
singularly persistent north-east and south-west joints and cleav- 
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ages described in the chapter on granite. These stresses pro¬ 
bably took plaoe after the solidification of tbe grauite.” 

The rather scanty observations made by me on the bearings of 
the dykes, lodes, and joints in the Oakey Creek granite(Table ii.) 


Table ii. —Brarinor of Dykes in the Oakey Cbekk Gjiamtk. 
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Table iii.—B karinoh of Rue™ and Joints in tbe main Acid Granite Area. 
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Table iv.—B kaiunob of Rekfh anl Joint* in the Tinoha Granite. 
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and in the “ Acid Granite” area (Table iii.), indicate that the 
fracture-systems in these areas are also related to those of the 
Tingha-Sb&nthorpe belt The observations made on the lodes 
and joints in the 41 Tingha Granite ” (Table iv.) show that, though 
the Elsmore system of fractures is represented, yet the main 
lines of weakness approximate to east and west rather than to 
north-east. As this east and west system is almost absent from 
the “ Acid Granite ” belt, it is probable that the Tingha system 
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was earlier than the “ Acid Granite ” system, and may have been 
contemporaneous with the intrusion of the latter granite. 


Table v,— Beahinoh or Kmhaville Looks ani> Joists. 
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N.B,~The bearings in the tables are all measured olockwise from the 
north azimuth, which is taken ae 0° or 300°. 


Having now discussed the distribution of the lodes, and their 
relations to the systems of fracture, the next important con¬ 
sideration is the nature of the ore-deposits. 

Nature of the Ore-Deposits. 

It is not the purpose of this paper to discuss in any detail the 
genesis of the ore-deposits, hut rather to lay the foundation for 
such a discussion by a faithful record of their field-occurrence. 
It would be premature to attempt any such discussion without 
chemical and microscopical investigation. It is my desire to 
undertake this important phase of the work after having 
examined the deposits at Emmaville. 

The question arises whether a classification should be made 
upon a morphological basis, or upon the nature of the vein- 
material. The usual method is the former, in which a classified- 
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tion is made into fissures, impregnations, stock works, bedded 
deposits, etc. As, however, the form of an ore-deposit may have 
little to do with its genesis, the latter method is considered 
preferable for this paper. 

The deposits may be grouped for purposes of description into 
eleven classes. Several of the classes merge into one another, 
and, indeed, the same reef may at different places fall into two or 
even more classes. Nevertheless, each class has its own special 
characteristics, and it is considered better at present to make the 
provisional classification rather more detailed than a final one 
may need to be. 

The following is the proposed provisional classification : — 

Class i.—Quartz-quartzose veins. 

Class ii. — Quartzose. 

Class iii.—Greisen. 

Class iv.—Quartz-greisen. 

Class v.—Quartz. 

Class vi.—Quartz-felspar. 

Class vii.—Chlorite-deposits. 

Class viii.—Arsenical lodes. 

Class ix.—Pipe-deposits. 

Class x.—Cassiterite-veins in slate. 

Class xi,—Stannite deposits. 

Class i.— Quartz-quarlzose Vein*. 

This class is most abundantly developed at Elsinore, where, 
indeed, it is the type-vein. The distribution of these veins has 
already been referred to, and may be seen at a glance from text- 
fig. 2. 

The individual veins are seldom of any great length or width, 
few being traceable continuously for as much as 10 chains. As 
a rule, they either terminate by thinning out rather abruptly, or 
by abutting on to a similar vein. 

The average width, as calculated from 105 determinations, is 
10*5 inches. The greatest width is 3 feet, and the smallest veins 
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♦observed were 1 inch in thickness. About 75 per cent, of the 
veins are between 6 and 18 inches in width. A number of 
-expanded masses of reef*material, of a circular or oval shape, are 
of frequent occurrence. These are to be found chiefly at the 
intersection of two reefs, but also occur as bulges on the line of 
reef, or m isolated patches. These " blows/’ as they are called, 
are represented in text-fig.'2 as black patches. This type of 
»reef is not limited to, or excluded from, any of the fracture- 
systems represented at Elsinore, though the largest veins conform 
mostly to the system N.43°E It cannot las said that any of the 
reefs show great uniformity,—rather the contrary. Moat veins 
are from 2-3 chains in length. As no shafts have been sunk on 
this area, the reefs are not exposed vertically, save in a few 
shallow trenches. Tn these the reefs appear to be vertical. In 
only three cases were dips noticed, and of these one dipped 
E.43 # S. at 63°, another E.41°s! at 61 # , and the third E.2rS. at 
53°. 

The country-rock is a coarsely crystalline granite, which is so 
decomposed at Elsmore that it is impossible to obtaiu a hand- 
specimen anywhere from the area shown in text-tig.2. A few 
hundred yards to the east of this area, fresh granite may be 
obtained, and is typically the coarse “Acid Granite” previously 
described. 

None of the reefs have been systematically worked, only the 
aurface-shoots having been mined. There is probably no single 
reef which would pay for working, but, on the eastern slope of 
Elsmore Hill, the reefs are so close together that the whole might 
be worked by an open cut. The exact tin-content of the reefs 
• could only be determined by a very large bulk-sample. 

The reefs appear very similar to those occurring both in the 
Stanthorpe district to the north, and at Mount Hex in Tasmania 
to the south. Indeed, descriptions of the occurrences in these 
districts, coupled with the examination of hand-specimens, render 
it abundantly clear that the same processes have been active in 
the vein-formations of all three areas. Though well defined as 
treefs to the casual eye (see Plate Ixi., a close examination 
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shows that they pass over almost imperceptibly from vein-stuff 
into the soft decomposed granite. A type-section through one of 
these veins ia given in text-flg.9. The centre of the vein is com¬ 
posed of translucent quartz, as opposed to milk-white, opaquer 
quartz on the one hand, and clear transparent quartz on the 
other hand. This central quartz passes rather abruptly, yet 
without discontinuity in composition, into a quarizoae vein-stuff. 
This lat ter is highly siliceous, and is composed mainly of granular 
quartz, the grains being from i-2 mm. in diameter. Intimately 
distributed through this matrix of quartz, and abundantly 
present, is a variety of mica. This is light to dull green in- 
colour on a fresh fracture, but weathers reddish-brown on 
exposure. These mica-flakes are quite small, the largest attaining 
a diameter of about 2 mm. Inter-crystal cavities are quite 
abundant, and these are frequently filled with limonite (see 
Plate Ixi., fig.2). The central quartz usually constitutes of 
about one-fifth, but occasionally occupies as much as one-half of 
the entire width of the vein. Vughs are common in both the 
central quartz and quartzose, and rn some of the larger veins are 
m much as a foot in diameter. They are typically lined with 
crystallised quartz, the long axes of the crystals being noruiqj to 
the walls of the cavities. Mica and hydrous iron-oxides are also 
common fillings of these vughs. 

The central quartz band of the veins usually exhibits well 
developed comb-structure, and cassiterite may be found crys¬ 
tallised between the quartz-crystals. The cassiterite was 
invariably found near the centre of the veins, either irregularly 
distributed through the oentral quartz, or, as is more frequently 
the case, forming a casing on either side of it. Cassiterite also* 
occurs in vughs. It is usually crystallised, the average length of 
the crystals being about one-quarter of an inch. In many 
instances crystallised quartz may be seen abutting on to cry** 
Uilised cassiterite, the latter preserving its normal form, and 
thus indicating its prior crystallisation. The cassiterite is dark 
brown to black in colour, and assays from 73 to 76 per cent, 
metallic tin, after being cleaned by the " Willoughby.” Fractured 
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crystals frequently show a well marked series of layers parallel 
to the crysfcaWwceM. 

The minerals occurring in this type of vein are quartz, mica, 
wolfram, bismuth, molyMenite, and fluorite. 

The quartz occurs both massive and crystallised, and in the 
centre of the reef. The cryst&iiisfed quartz occurs most frequently 
lining the vughs, and projecting inwards. The individual 
crystals may be as much as 2 inches in diameter, and several inches 
long. Occasionally there is a peculiar development of very flat 
crystals, the distance between one pair of prism-faces being less 
than \ of the width of the crystal. Double-ended quartz-crystals 
are also very comraou. The crystallised quartz may be clear and 
colourless, translucent or smoky. Some of the smoky quartz- 
crystals contain so much impurity that they are quite opaque 
when only about ^ of an inch in thickness. Occasionally both 
clear and smoky quartz-crystals are to bo found invested in a 
sheath of milk-white, opaque quartz, the thickness of which is 
about jq the width of the crystal. 

The mica occurring in these veins has already been remarked 
on. It cannot be certainly named until an anal) sis has teen 
made. As, however, the type of vein is similar to that previously 
described* from near the Leviathan Mine, it is probable that the 
mica is allied to the paragonite group. 

Wolframite is found both crystallised and massive. Its distri¬ 
bution in the veins is simitar to that of the cassiterite, and both 
minerals may be obtained in the same hand-specimen. Platy 
crystals are common, aud a yellow ochreous mineral has been 
observed between two diverging plates. The wolframite is 
not abundant, for very little is obtained when cleaning the tin 
for market. Its total weight is probably less than one per cent, 
of the tin present at Elsinore. 

Topaz and tourmaline have not teen observed, and cannot be 
present in any quantity. 


* Cotton, Leo A., “Metasomafclc Processes in a CssslterHe Vein from 
New England. ” These Proceedings, 1SKK\ p.22o. 
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Molybdenite occurs rather less abundantly than wolframite, and 
is to be found in small hexagonal flakes throughout the more 
siliceous parts of the veins. 

Felspar is notably absent, except in close proximity to the 
■edges of the vein, and even here it can only be recognised micro¬ 
scopically. 

Beryl was reported by Mr. Ulrich* who states the following: 

I discovered lumps of a ferruginous clayey substance full of thin 
light green and yellow hexagonal prisms of beryl associated with 
larger quartz-crystals. I also found beryl on crystallised cassi- 
terite specimens in fragile prisms generally not thicker than a 
stout pin and up to an inch iu length interlaced between the 
tin-ore crystals.” Unfortunately, although I found abundant 
vughs containing “ a ferruginous clayey substance/' I did not see 
anything to correspond with Mr. Ulrich’s discovery. 

Fluorite occurs very sparingly, and has only been recognised 
microscopically. 

Both native bismuth and bismite are rather sparingly present in 
the veins. 

Class ii .—Quart zone. 

This class is merely an extreme case ot the previous one, in 
which the central quart* is not developed. The general remarks 
with regard to the size and continuity of the veins of Class i., also 
apply to this type of vein. A good example of this class is a reef 
situated ou the south bank of the MacIntyre River, near Elsinore. 
This was opened as a molybdenite mine, The molybdenite occurs 
rather plentifully throughout the reef, in small hexagonal flakes, 
the largest being rather smaller than a shilling. The quarts is 
translucent, and contains a small amount of a greenish-grey scaly 
mica, similar to that previously mentioned, Vughs occur plenti¬ 
fully, and these arefrequentlj r filled with mica and hydrous oxides 
of iron. The reef is about 18 inches wide, is vertical, and has 
been sunk on for about 12 feet. 


Aoe, cit. 
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Class iii.— Greiaen. 

These deposits occur typically in bunches, though irregular 
reefs do occur. The rock is highly micaceous, quite a subordinate 
amount of quartz being present. The mica is of the nature of 
that mentioned in Class i. ' 

These greisen bunches are often exceedingly rich in cassiterite, 
as much as 15cwt. of that mineral to the ton having been ob¬ 
tained. The cassiterite is always crystallised, and of a black 
colour. The masses or reefs pass over, without any abrupt 
change in composition, into the surrounding granite. The reefs 
are usually less than one foot in width, and are much more 
irregular than those of Class i. The cassiterite may be either 
coarse (rather larger thau a pea) or very fine. I have seen 
samples carrying more than 10 per cent, of tin, in which none 
was visible to the naked eye, It'inust not be supposed, fiowevcr, 
that the greisen is always tin-bearing, for much is quite barren. 
Unlike the greisen of the Altenberg and Zinnwald districts, the 
Elsinore greisen contains no topaz. 

The rock occurs abundantly on the eastern slope of Elsinore 
Hill, where large masses, 6 to 10 feet iu diameter, may be seen. 
8o much of the hill is greiseniaed, indeed, that it is difficult to 
obtftin from this locality a specimen of unaltered granite. Near 
the Newstead Shaft another development containing very rich 
tin occurs, but the greisen occurs in a reef of small size in hard 
acid granite. It is commonly associated with the quartz- 
quartzose type of vein, occurring in small bunches at the side of 
the lode. 

Greisen also occurs, but not abundantly, at the Leviathan 
Mine. It is strikingly absent from the lodes in and near the 
Tingha Granite. 

Class iv.— Quarlz-Greiaeti. 

A few veins have been observed, consisting chiefly of greisen 
but containing a central vein of quartz. This quartz is usually of 
the milk-white, opaque variety, and has been observed to carry 
crystal-tin. The quartz and greisen are separated by a small 
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band of the quartxose rock characteristic of Class i. There is 
typically about 1 to 2 inches central quarts, rather less than an 
inch of quartzose, and from 8-12 inches of greisen in these veins. 
They occur onlyv as far as I know, on the western slope of 
Elsinore Hill, and the largest vein is about 35 yards in length 
and 10 inches in width. 

Class v.— Quartz- Vtim. 

Two kinds of veins may be included in this class—(a) Smoky 
Quartz-Veins; (b) Veins of Translucent Quartz. 

(а) The veins of smoky quartz are always small, varying from a 
mere thread up to 2 or 3 inches in width. The quartz is fine¬ 
grained and granular, and contains small cavities filled with 
earthy iron-oxides. The veins pass gradually from almost pure 
quartz into the country-rock. They have been observed only in 
two localities—near the Leviathan Mine, and about 2 miles east 
of the Bischoff Lode. In both cases the country-rook is the Acid 
Granite. 

(б) Veins of this kind are characteristic of the Tingha area, 
more especially. The reefs are never of large size, the largest 
averaging less than 2 feet in width. For the most part the 
so-called lodes are composed of more or less parallel bands of 
quartz, which vary from a small fraction of an inch up to 5 or 6 
inches in width. They appear to be no more uniform or con¬ 
tinuous than the quartz-quartzose reefs at Klsmore. 

A good example of this type of vein is the Butcharfc Lode. 
This lode occurs in the “Acid Granite,” near its junction to both 
slate and Tingha Granite. At its south-western extremity, 
which bears N,50*E., it has been trenched for about 150 feet in 
length. The lode lies on the slope of a hill facing south-west, 
and the depth of the trench varies from zero to about 25 feet. 
There is little to be seen in this part of the workings, as the ore 
has been quite removed. The lode was opened again a score or 
two of yards to the north-east. Here again, the ore was taken 
out of an open cut, which bears N,74 - B., extends for over 100 
feet in length, and is from 3 to 4 feet wide. The so-oalled lode 
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consists of a number of small quartz-vein*, more or less parallel 
to one another. These vary in thickness, from a mere crack up 
to 2 inches in width. Most of the veins are about £ of an inch 
wide, but there is a main vein, about 2 inches thick, which has 
determined the course of the Workings. The small quartz-reins 
are very irregular, and pinch out abruptly. In constitution 
they vary from solid quartz to solid cassiterite. Where these 
veins are oblique to the direction of the trench, they may be seen 
prominently marking the sides, but are evidently too far-spaced 
and patchy for economic working. Most of the veins are sharply 
marked off from the granite, which is hard and undecomposed. 
No trace of greisen is present. 

A prominent feature of this deposit is the number of iron- 
stained bands accompanying many of the veins. The veins are 
evidently of the nature of impregnations from the vein-fissure, 
at some stage in its formation. They occur sometimes on one 
side only, and sometimes on both sides of the quartz. The zone 
of iron-stained granite is usually wider than the quartz-vein. 
There are three phases of occurrence— 

(i ) Iron-stained bands with neither quartz nor cassiterite. 

(ri.) Iron stained bands with central veins of quartz. These often 
contain cassiterite at the junction of the quartz and iron-stained 
granite. 

(iii.) Iron-stained bands with central veins of cassiterite. 

A section of the lode, as seen at the end of the open cut, is 
given in text-fig.3. 

Class vi.— Quartz-Felspar* 

This type is economically the most important, because not only 
are these deposits usually the richest, but are also the most easily 
mined. The association of the quartz and felspar is aB follows:— 
(i.) Veins of highly felspathic rock traversed by veins of trans¬ 
lucent quartz. 

(ii.) Quartz and felspar intimately intergrown. 

0.) A typioal example of the first, is a reef about \ of a mile 
to tile east of Sutherland’s Water, about a mile from its junction 
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with Cope s Creek. Here the lode has been sunk on, and some 
good ore has been taken out. The lode runs east and west. The 



Fig. 8. Fig. 4. 

Fig. 3.— Section across the Butchart Lode. A* Brown iron-stained 
granite-bands; B, CassiterUe; C, “Acid granite”; D, Quarts. 

Fig, 4 —Section across a quartz felspar lode, near Sutherland's Water. 
A, Felspathic lode-material carrying cassiterite and a little quarts; b, 
Quartz-vein; C, “Acid granite.” 

eastern side of the shaft shows an irregular venation (text-fig.4). 
The feispathic rock contains a little quartz throughout, and ia 
intersected by small veins of translucent quartz, which often 
contain cassiterite. More commonly, however, the cassiterite 
occurs on either side of the quartz-vein, and separates it from the 
felspathic rock. The country rock is 11 Acid Granite,” and this is 
invariably very soft and decomposed in the neighbourhood of the 
lode, though hard and fresh a few yards distant. The presence 
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of this decomposition-product in connection with the lodes is, I 
think, very significant, and of genetic importance. The lodes of 
Oornwall frequently present the same characteristic. The veins 
of quartz intersecting the felspathic lode-material often pass into 
felspar or cassiterite, while (till preserving the same width. 
Text-fig,5 illustrates this. 

One curious case was observed in which the cassiterite arranged 
itself in two parallel planes, each entirely in the felspathic lode- 



Kig. 6.—Portion of quarts-felspar lode, showing how the quartz-vein may 
pass into cassiterite or the felspar of the lode. Q, Quarts; C, Cassiterite; 
F, Felspar. 


Fig. 6.-—Section of quarts-felspar lode, showing peculiar disposition of 
cassiterite. Q, Vein-quarts; C, Cassiterite; F, Quarts-felspar lode-material' 

material, and about an inch distant from the central seam of 
quarts(see text-fig,6). 

(it) A number of lodes occur, which consist of a very intimate 
quartz-felspar mixture, the latter mineral predominating. In 
these, cassiterite, where it does occur, is distributed with a fair 
degree of uniformity. No bands or seams are to be seen, but it 
occurs as a constituent of the rock (see Plate htii., fig.2). These 
lodes are frequently very soft and, as in the first group, the 
oountry-rock is soft and decomposed. In any particular lode 
muoh is quite barren, the cassiterite occurring in rioh patches. 
78 
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The quart* is well crystallised, and double-ended crystals are 
common. It is clear and of the glassy type. Casaiterite is some¬ 
times included in crystals of quarts. 

One occurrence deserves special mention. This is known as 
Hutchinson's Felspar-Lode, and is situated about 3 miles, south 
by east, from Tingba. Here large masses of crystallised felspar 
were found associated with very coarsely crystallised quartz. 
Felspar-crystals, several inches in length and with very perfect 
crystal-form, are still to be obtained. Masses of smaller crystals 
of quartz and felspar, intimately intergrown, also occur. {Plate 
lxii M fig.3). 

Class vil— Chlorite-Deposits. 

These deposits are of the nature of impregnations, and do not 
appear to be associated with fissures. They are rather rare in 
the area under consideration, though similar deposits seem to be 
very abundant in Queensland, and Cornwall. At Stannifer an 
interesting deposit was worked by Mr. Stormer. This consists 
of an ill-defined, mineralised area surrounded by hard “ Acid 
Granite." It does not present any of the features of an ordinary 
lode, and is limited in extent to about 50 square yards. The 
gangue-minerajs are chlorite, hydrous iron-oxides, quarts^ and 
felspar. Handspecimens may be obtained, showing the passage 
from chlorite vein-stuff into the granite. In these the vein-stuff 
is seen to be chiefly chlorite and felspar, while the granite is 
almost wholly quartz and felspar. The deposit, then, appears to 
be an impregnation iu which quartz has been replaced by chlorite. 

About half a mile to the west of this deposit, lies the so-called 
Kelly's Reef. This was found in sinking for alluvial, at a depth 
of about 6 feet. The deposit was followed downward for about 
25 feet, and appears to have been about 6 or 8 feet in diameter. 
The dip is about 40° in a direction S.S5°E. The shape could not 
be accurately determined, but it appears to have been roughly 
cylindrical. Fart of the vein-stuff still remains in the floor of 
the excavation. The main lode-stuff consisted of chlorite end 
felspar, and was separated from the oountry-rook by a sene of 
hydrous iron-oxide. The country-rock is the “Acid Granite,” and 
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is quite soft and decomposed in the neighbourhood of the deposit. 
From the excavated material a specimen of granite, strongly 
impregnated with some iron and much arsenical pyrites, was 
found. Another interesting specimen was a piece of pegmatitio 
quartz and felspar, passing into a fine-grained chlorite-rock. 
Scheelite is also present in small quantity. 

Text-fig.7 shows a section of the west wall of the excavation, 
and indicates the relation of the lode-stuff to the country-rock. 

A similar occurrence is that of the “ Strand Mine/ 7 about 2 
miles N.E. from Howell. The deposit, like those previously 
mentioned, does not appear to have any linear extension, and. 
hence cannot be called a lode* A great amount of lode-material 



Fig. 7.—Kelly’s Rest at Stannifsr. A, Alluvial i B, Soft decomposed 
“ Aoid Granite**; C, Zone of yellow iron-oxide; D, Zone of mixed iron¬ 
stone, chlorite, and felspar; B, Chlorite and felspar of lode-material. 

has been excavated from a shaft sunk on the deposit. The lode^ 
stuff consists chiefly of ohiorite. There is more quarts associated 
with the deposit than at Stormer'e and Kelly’s reefs. This quarts 
Is clear and crystalline, and occurs in bandies and veins showing 
comb-structure. These veins and bunches of quarts are almost 
invariably bordered by a sooe of pink felspar. This is illustrated 
by Plate lxit f fig. h Scattered through the quarts are small 
bunches of galena, which have not been observed in either the 
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felspar or chlorite. Vughs in the chlorite lined with quarts- 
crystals are of common occurrence. The country-rock is the 
“ Acid Granite," and a regular transition can be made out 
between this and the chlorite lode-material. 

A rather different deposit of some interest is that known as 
Cox’s Reef, situated about half a mile west of Murray’s Water. 
A number of joint-planes in the granite have been impregnated 
with chlorite, and the country-rock, the Tingha Granite, has 
been altered for a few inches on each side of the vein. The veins 
are small (from one-quarter to half an inch wide), and consist of 
two groups, one bearing N.66*E f , and the other E.6°S. In this 
occurrence the ohlorite is associated with greenish glassy quartz- 
veins, which abut sharply against a zone of felspar-rock contain- 



Fig. 8.—Section across Cox’s Reef, near Murray’s Water. A, The Tingha 
granite; B, Chlorite in patches and veins; C, Quartz; D, Cassiterite; B, 
Felspar, constituting main bulk of lode-material. 

ing chlorite and cassiterite. There also occur minute crystals of 
a green colour, prismatic in habit, which are probably beryl. 
The felspar-zone passes gradually over, by increases of quartz and 
a different development of the felspar, into the normal granite 
The total width of the lode-stuff is about 2 feet, and it is 
traversed by several of these chlorit-eveins. (Text-fig. 8). 
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Class viii .—Areenieal Lodes* 

These lodes are of comparatively rare occurrence in this area* 
The first observed has rather a peculiar association, and will, 
therefore, be described. 

In one of the typical quartz-quartzose reefs at Elsinore, a band 
of arsenical pyrites, about 3 inches wide, was found occupying 
the place of the typical central quartz-rib for about 20 feet along 
the vein. For a sketch-plan of this, see text-fig. 9. It will be 
noticed that the arsenical lode commences at the junction of two 
reefs of the quartz-quartzose type. At this junction is a mass 



fig. 0 . —Junction of a typical quarts-quartxoee rein with a similar one, 
rendered unique by the presence of amno-pyrite. Lot. Elam ore. A, 
Band of arseno-pyrite; B, Bands of ironstone; C, Quartzose zone, con¬ 
sisting of granular quarts and mica; D, Massive ironstone; E, Comb-quarts, 
forming central band of lode. 

of ironstone, from the southern margin of which the arsenical 
vein emerges. This arsenical band pinches out gradually, and 
the normal quartz-filling takes its place. On examination, the 
vein was seen to consist largely of mispickel, some of which 
had oxidised to arseniate of iron. The vein is cased, on each 
side, by a band of iron-oxide, about £ of an inch thick. It con¬ 
tains abundant fragments of quartz, and also double-ended 
quartz-crystals, such as are common in the central quartz of the 
quartz-quartzose veins. 
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About half a mile further east, and on the eastern side of a 
small gully flowing into the Macinfcyre, two arsenical lodes occur. 
These consist of mispickel, finely impregnated through a siliceous 
base. The cassiterite-content is small. 

Several similar reefs occur at Stannifer, and mispickel is also 
present at the Leviathan Mino. I do not know of any such 
occurrence in the “Tingha Granite.” 

Class ix.— Pipe-Deposits, 

These deposits are of a most interesting and unique type. Only 
a few occur in the area under consideration. The general 
features of these deposits are more or less circular or oval cross- 
sections, and great irregularity in amount and direction of dip. 
They are generally of small size, varying from 2 to 6 feet in 
diameter. Unfortunately, at the time of my visit, none of these 
pipes were being worked, and water had accumulated in the ex¬ 
cavations of previous workings. Hence it was possible to 
examine only the sides of the pipes, and some of the material 
lying on the surface of the ground from the oentrai portion. 

Though the pipes have been abandoned when the cassiterite- 
values became too small, there is no evidence to show fchaf the 
structures are not continuous in depth; on the oontraiy, the 
pipes, where abandoned, show every sign of permanence. 

Smiths Pipe is situated in the Tingha Granite, a few hundred 
yards from its contact with the “ Acid Granite.” It is about 
three feet in diameter, and was followed down as a cylindrical 
deposit. The first eight feet from the surfaoe was nearly vertical, 
after which it dipped steeply to the north, and continued in this 
direction to a depth of about 90 feet, at which depth it waa 
abandoned. It is not safe to descend, so that all that can be 
seen now is, that the pipe occurs in solid Tingha Granite, 
apparently unconnected with any reef at the surface. Conditions 
are not favourable for observing whether any strongly marked 
joint-planes intersect the deposit The oentrai core of the pipe 
was composed of a highly felspatbic material, and contained 
abundant oassiteritt The present walls of the pipe are soft and 
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kaolinised. This change is connected with the genesis of the 
depcmit, for the kaolinisation passes gradually from the centre 
outwards into solid undecomposed granite, a few feet distant. 

A somewhat similar occurrence is known as Hong Hay's Pipe . 
This was examined by Mr. 0> Saint Smith and myself, and the 
following are our observations. 

Though no work was being carried on at the time of our visit, 
we were able to descend for about 50 feet, and make a careful 
examination of the walls of the pipe. Though the central core, 
which was exceptionally rich in tin, had been removed, we were 
able to obtain samples of cassiterite from a number of places on 
the walls of the pipe. The pipe is oval in shape, being about 3 
feet 6 inches in the long, and 2 feet 6 inches in the short 
diameter. It occurs in a bard fine-grained modification of the 
Acid Granite, which is here strongly jointed in two directions. 
The master-joints bear N.49°W., and the subsidiary ones N.55°E. 
None of these joints were altered by impregnations at a distance 
of three yards from the pipe. The pipe dips at 49? in the first 12 
feet, in a direction S.35°W., and then at 35° for the next 40 feet 
of descent. It then takes a very steep dip in the same direction. 
The central part of the pipe is reported to have been highly 
felspathic, soft and easily mined. The present walls of the pipe 
consist of a white, fine-grained, friable casing of a felspathic nature, 
containing in places a good deal of cassiterite. At the end of 
the shallow dip there appeared, in the roof of the pipe, two oval 
holes which extended upwards for about three feet. One of 
these was about nine inches, and the other six inches in the longer 
diameter. Each possessed a smooth surface lined with the same 
friable felspathic casing aforementioned* About two feet to the 
west of these, a small vein of quarts, showing comb-structure, 
entered the pipe* There slab occur, at intervals, in other parts 
of the pipe, veins of iron-stained material containing cassiterite, 
identical in character with those seen in the Butcliart Lode. 

▲bout 50 yards distant, to the south-west, another pipe occurs. 
Thit was sunk on for a tew feet, but no cassiterite was found. 
T he pipe-material excavated has been left lying at the mouth of 
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the shaft, and consists of a friable felspathic rook containing a 
good deal of quartz. This latter mineral is r of the clear glassy 
type, and is crystallised in small prisms up to nearly an inch in 
length. The country-rock is the same as at Hong-Hay’fi Pipe. 

These pipes are of a rather different nature from those described 
from the Transvaal, by Kynaston and Mellon* These gentlemen 
have described a number of very interesting pipes, characterised 
by intense alteration of the granite in which they occur. In 
many of these pipes a characteristic zone of tourmaline borders 
the outer edge of the pipe, while the central portion consists 
chiefly of quartz and mica. It is possible that some of the 
Transvaal pipes, in which this tourmaline-ring is absent and the 
central filling is chiefly quartz and felspar, may be similar to 
those occurring at Tingha, These are regarded in the Transvaal 
as the simplest and least altered type of pipe-formation. 

Class x.— Ca8$iterite* Veins in Slate. 

Another type of deposit occurs in the slates, near the junction 
with the granite, about 3 miles south of Eismore. Here the 
slate is intersected by minute veins, about 1 mm. in tbiokness, 
which consist of solid cassiterite. The mineral is sharply marked 
off from the slate, which does not appear to have suffered any 
change near the vein. These bands of cassiterite are too few and 
far apart to pay for economic working. 

Class xi.— Siannite-Deporits: 

Only one deposit of this nature is known; this occurs at the 
Conrad Stannite Mine, near Howell. The lode is a true fissure- 
deposit in granite, and is primarily a lead-silver ore-body. The 
stannite occurs as a minor constituent of the lode, and is 
associated with galena, zinc-blende, arseno-pyrifce, and copper- 
pyrites. 


* Kynaston, H., and Meilor, ft, T„ “The Geology of ths Watsrburg 
Tin-Fields.* 1 Memoir No. 4. Geological Survey of Transvaal, Department 
*f Mines. 
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Any account of the tin-deposits of this district would be 
incomplete without some mention of the occurrence near Auburn 
Vale, where the Hillcliff and Leviathan Mines are situated. 

The Hillcliff Mine has 
been opened up by eeveral 
shafts on two reefs about 
10 yards apart. The 
country-rock is a coarse 
“Acid Granite,” similar to 
that at Howell. In one 
part, near the lode, the 
granite is found strongly 
impregnated with arseno- 
pyrite. This mineral occurs 
as crystals, and appears as 
much an original consti¬ 
tuent as the quartz or fels¬ 
par of the granite. Man¬ 
ganese and iron-ox ides are 
also present in the lodes. 

Here, also, apatite was 
^ound crystallised along one 
side of a qua rtz-felspar vein. 

The Leviathan Mine is 
about one mile to the south¬ 
west of Hillcliff. It is 
of rather a complicated 
nature, and contains several 
of the proposed classes of 
veins. The country-rock is 
coarse •* Acid Granite/' 
similar to Hillcliff. Con- Fig. lO.-Plan of workings of Leviathan 
Stderable work has been The Uttering is referred to in the 

done ab the mine, and. 

several hundreds of tons of ore have been removed by 
open cnt workings. Text-fig.10 represents a ground-plan' 
T9 
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of the workings. The lodes or impregnated bands run in 
a N.N.E. direction, and have been opened by a series of 
open cuts, and cross trenches. The southernmost of these 
(Fig. 10,A) intersects agreisen-vein underlying slightly to the east. 
At B, a few small stringers are exposed. At C, a lode of silicified 
granite, about 4 feet wide and containing mispickel, is intersected 
by the open cut. At D, a shaft has been sunk on a lode similar 
to that at A. The lode bears north and south, and underlies at 
70° to the east. At E, a trench 50 yards in length, 10 feet in 
depth, and 4 feet in width, has cross-cut several lodes. These 
appear to be impregnated bands in the granite. Part of the 
granite is soft and decomposed, with hard patches of silicified 
granite throughout. 

From F to G there is an open cut, about 8 feet in width. This 
intersects bands of altered granite of a peculiar appearance. 
The alteration has taken place in horizontal layers, which are 
separated by soft decomposed granite. These layers dip to the 
south-west at about 15°. This type of impregnation is a common 
feature of some Cornish mines. 

From G to I the open cut is 14 feet deep at the south end, and 
runs to zero at the north end. Bands of altered granite, con¬ 
taining cassiterite, have been removed. From this locality I 
obtained a fine specimen of apatite intergrown with plates of 
wolframite. Mispickel is also present, and its oxidised products 
have stained the surrounding granites a characteristic green 
colour. 

K to L represents another open cut, of a similar nature. M is 
a prospecting shaft, now in course of development. This is down 
to a depth of 80 feet, and a drive has been put in at this level 
for a distance of 27 feet to the west. At a distance of 10 feet, a 
band of highly altered granite, constituting a lode, was met. 
This was driven through for 17 feet, where the normal granite 
was again appearing. The lode-material consists of quartz, mica, 
arseno-pyrite, and chlorite; and the central portion, for about two 
feet in width, carried crystallised cassiterite. The lode-material 
passes rapidly over into the “Acid Granite.” Further to the north 
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is another open cut, from N to O(fcexfc-fig.lO). This is the largest 
excavation, and presents an interesting feature, in that there i* 
here a considerable development of copper-carbonates. A parcel 
of rich tin-ore was obtained from 0(text-fig. 11). This occurred 
in a soft, iron-impregnated, sandy material lying close to a 
alickensided wall, which separated the lode from a soft and 
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Fig. 11.—Section across Leviathan Lode. A and F, decomposed granite; 
B, si ic ken sided wall of lode; C, Soft ironstone-band with caesiterite; D, 
Hard ironstone-band with less cassiterite; E, Dark ailiceoos rock, constituting 
lode; G, Lode of quartsose-type; H, SUicified granite, showing platy 
structure. 

decomposed granite. G represents a lode similar to the quartzose 
type at Elsinore. H is a belt of ailicified granite, in platy layers 
dipping to the south-west. 

The occurrence of copper-ores at this mine is of interest and 
importance, in view of the fact that many of the lodes of Corn¬ 
wall were originally worked for copper, and only made into tin 
at a depth. 

Chapter iv.~C onclusion. 

The foregoing is a description of the general geology of a por¬ 
tion of New England, with speeial reference to the tin-ore deposits 
of that district. The area represented on the accompanying map, 
lies within the rectangular block, at whose corners are situated 
the towns of Invereli, Bundarra, Glen Innes, and Guyra. It is 
mainly in the western portion of this block that the tin-deposit* 
occur. 
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There are three geological units within the tin-field—(1) a 
series of slates and claystones; (2) a series of granites; (3) a series 
of basalts; while a fourth flanks its eastern side. The slates are 
Paleeozoic, and are probably of Silurian age. The basalts are the 
youngest of the formations, and their age has been determined 
as Tertiary, The granites are intrusive into the Palteozoic slates, 
and their age has been provisionally stated as Permian. 

There are two chief granite-types—(1) the “Acid Granite ” of 
Mr, E. C, Andrews, and (2) an older and more basic rock which 
I have called the Tingha Granite. 

The “Acid Granite” is chiefly a quartz-felspar rock. A little 
biotite is present in some phases; and in another phase tourma¬ 
line is fairly abundant. The Tingha Granite also lias several 
phases, those at Oakey Creek and south of Tingha being the 
most important. The tin-ore deposits have Imen found always 
closely associated with the “Acid Granite,” though post-dating 
the solidification of that rock. It is very common to find the 
ore-deposits close to the contact of this rock with the older Tingha 
Granite and the slates. Where the ore-deposits occur at a dis¬ 
tance from such contacts, there is usually evidence to show that 
there has really been a contact at no great vertical distance, and 
that this has been removed by denudation. 

On examining the fracture-systems of Elsinore, Emmaville, 
and Tingha, it was concluded that the force causing these was a 
thrust from the east, or a torsional stress having the axis of 
torsion approximately east and west. It was noted that the 
system of fractures corresponds closely with the general trend of 
the tin-bearing belt, both being best developed in a direction 
about N,E. by E. 

The tin ore-deposits have been grouped into a number of classes. 
The chief of these are (a) the quartz-quartzose type; (6) the 
quartz-felspar type; (c) the pipes; and (of) the chlorite-deposits* 

In conclusion, I should like to record here my indebtedness to 
the following gentlemen; to my brother, Mr, C. M. Cotton, who 
accompanied me during the greater part of the field-work, and 
rendered much assistance by his observations and suggestions; to' 
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Mr. J. E. Carne, and Mr, C. Saint-Smith for very kind and 
valuable assistance throdghout; to Mr. W. S. Dun, Professor T, 
W. E. David, and Dr. W. G. Woolnough, of the Sydney Uni¬ 
versity, for practical help and sympathy in my work at the Uni¬ 
versity; to Mr, Penberthy of Elsmore; to Mr. Btormer of 
Stannifer, and to many other miners whose kindness and coopera¬ 
tion have enabled me togather much of the material that is now 
presented in this publication. 


EXPLANATION OK PLATES LIX.LXiV. 

Plate lix. 

Fig. 1.—The MacIntyre River, south-east from Elsmore, showing bare 
granite-rook on the northern slope of the hill. 

Fig.2.—The Tingha Granite, showing blotite and porphyritic felspars: 
two-thirds nat. size. 

Plate lx. 

Fig.l.—Cemented rook on Elsmore Hill, showing hard band with inclusions 
of reef-quart/, overlying soft, uncemented rock of the same com 
position. 

Fig.2.—The “Acid Granite,” from near Elsinore : half nat. size, 

Fig.3,—The “Acid Granite,” from King’s Gap: half nat. size. 

Plate lxi. 

Fig.l.—Elsmore Hill, showing reef running from pile of stones to observer. 

Fig.2.—Specimen from quartz-quartzose reef at Elsmore, showing vughs 
lined with quartz-crystals; the black patches are oassiterite: half 
nat. size. 

Plate lxii. 

Fig.l.-Lode.material from Strand Mine, near Howell. Q, crystallised 
quartz; F, felspar surrounding quartz; C, chlorite: nat, size. 

Fig.2.—Oassiterite in quartz-felspar lode.material: half nat. size. 

Fig.3,— Quartz and felspar intimately intergrown, from Hutchinson’s 
Felspar-Lode ; half nat. size. 

Plate lxiii. 

i.—Section, from Elsmore to Kelly’s Creek; represented by P*P on geolo¬ 
gical map. Formations represented as on geologioal map. 

n.—Section, from Oakey Creek to Wandsworth] represented by Q-Q on 
geological map. Formations represented as on geologioal map. 

Plate Ixiv. 

Geological Map, illustrating the Paleozoic Geology of the Elsmore-Tingha 
Tin-field, New England District, N.8.W. 
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The physiography of this area hss already formed the subject 


of a paper by Mr. T. G. Taylor, B.So., B.E., sad the Author. Io 
addition to the interesting problems it presents in river-develop¬ 
ment, the district is very remarkable for the variety of its rook- 
formations. Within a radius of about six miles, we have 
sediments of Ordovician, Silurian, Devonian(l), Permo-Carbon¬ 
iferous, and Triassic(t) ages. Intrusive rooks are rep r esen t ed by 
a great boss of grano-diorite intersected by numerous aplltk 
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dykes, and pawing into granite-porphyry, and quartz-porphyry 
at its margins* Extensive Tertiary basaltic flows occur in the 
eastern part of the area, and with them are associated plant¬ 
bearing tuffs and bauxites. 

The problems connected with the intrusion of the grano- 
diorite, and with its contact-effects are many and varied, so that 
the district is one of exceptional geological interest. 

Ordovician . 

Ordovician rocks were first recorded from this district by Mr. 
J. E. Game, F.G.S., Assistant Government Geologist.* The 
point at which he met with them was near the Tolwong Mine, on 
the banks of the Shoalhaven River, about 8 miles S.S.E. of 
Maruian. 

Subsequently an extensive outcrop was found by the author 
at the Razorbaok, a long spur extending southwards between the 
Shoalhaven River and its tributary, Barber’s Greek. Hence the 
rocks can be traced in a northerly direction to within half a mile, 
of the Great Southern Railway line at Morrioe’s Siding. At this 
point they disappear beneath the Permo-Carboniferous sandstones. 
The most conspicuous hill-feature in the district, the Trig. Station, 
Ballanya, is composed of similar rocks, so that a north aud south 
extension of at least eight miles is indicated for the formation. 
On the east, they are unconformably covered by Permo-Carbon,- 
iferous rooks at the northern end. Further south, in the very 
rugged country forming the Shoalhaven Gorge, they seem to pass 
into slaty rooks in which no fossils have been discovered. On 
the west, the area of the Ordovician rocks is limited by the 
grano-diorite towards the north and by the Silurian strata 
towards the south. 

. The chief rock-type is a black carbonaceous shale exactly 
similar, lithologically, to rooks of this age in other parts of New 
South Wales and Victoria. These shales pass into quartzites, 


* «Ttk» Copper Mining Industry, Jto., of N. 6. Wales.” Mineral Re- 
•caroes No.6, Ged. Survey of N. S. Wales, 1006, p.886. 
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some of which are very persistent along the line of strike. On 
the flanks of Ballanya Hill there occurs a banded chert of very 
striking appearance. It is composed of alternate bands of white 
and black colours; faulting and folding on a minute scale have 
taken place, and many hand-specimens illustrate these structures 
very beautifully. 

The formation, as a whole, is intensely folded and crumpled, 
and all the more solid bands of rock show evidence? of this action 
in the development of slaty cleavage. The finer bands, however, 
remain in the condition of shales. In these shales an abundant 
and well preserved graptolite-fauna is developed. 

The lower levels of the great Bhoallmveu Gorge are composed 
of highly contorted slates and quartzites. In spite of assiduous 
search, no fossils have been discovered in this series. They are, 
however, very similar to the rocks in Limekiln Creek, a small 
tributary entering the western bank of Barber's Creek, and in 
this series graptolites have been found. The age of the Shoal 
haven beds is thus presumably Ordovician. Their folded char¬ 
acter, as compared with the simple tilting of the Silurian beds, 
is additional evidence of t he same fact. 

Silurian Rocks. 

Silurian rocks, definitely determinable as such, have a very 
wide range in the district, while rocks presumably of that age 
cover an even wider extent. Lying to the west of the Ordovic ; vi 
belt, at its southern end, there is a well defined belt of limestot^. 
These extend from a point a little to the north of Hogg’s Lime¬ 
kilns, southward beyond ^Bungonia Caves. At this latter place, 
they are exposed in a magnificent cliff, 1,700 feet high, forming 
the bank of Bungonia Creek. 

Their northerly extension is interrupted by t ^ Glen rock 
grano-diorite, which has cut them off there. As this eruptive 
roek is later than Silurian, the limestones have suffered intense 
metamorphism, and few traces of fossils are recognisable. At 
the lime-kilns, however, distinct traces of coarse Favonitss and of 
Tryplasma show the age of the beds to be Silurian. Further 
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south, at Bungonia, fossils are more numerous, and ffetioliie$ 
and Stromatopora are additional forms represented there. East* 
wards, the Silurian rocks are interrupted by the Ordovician belt, 
while their western limit has not been traced fully. It is partly 
outlined by a belt of porphyritio rocks extending from the Glen* 
rock grano-diorite. > 

The limestones, where they are least altered, are dark blue 
and compact, but almost everywhere more or less intense meta- 
morphism has obliterated original features and rendered the 
rock crystalline. To the east of Hogg’s Lime kilns the texture 
is that of an extremely coarse-grained white marble. Other 
forms of contact-metamorphism will be referred to later. 

The limestones and associated mechanical sediments have a 
very constant direction; the dip is W. 10° N. at 53° and does not 
vary much from these figures* 

There are two very penustentdimestonehorizons of which the 
lower is the thicker. The section of the Silurian rocks is shown 
on Plate Ixvi. As there indicated, there is & very marked uncon¬ 
formity between the Ordovician and Silurian sediments. The 
Silurian rocks are tilted but are not noticeably folded, while the 
Ordovician strata are crumpled into most extraordinary shapes. 
This alone indicates a decided stratigraphical break between the 
two formations, but, in addition, in the oreek below the lime¬ 
kilns, the unconformity is beautifully shown. The lower lime¬ 
stone bed of the Silurian, dipping westwards, rests directly on the 
Ordovician slates dipping easterly at high angles. 

Devonian. 

It is doubtful whether Devonian rocks occur anywhere in the 
area dealt with in the present paper. Fossiliferous limestones of 
Devonian age are known to occur at Windellama, about 22 miles 
to the south. The geologioal map of New South Wales shows 
Devonian right up to Bungonia Creek. A belt of limestone, 
quite different in character from the Bungonia limestone, occurs 
to the west of the latter. It is possible that this is the continu¬ 
ation of the Windellama bed. Rocks of this type have not been 
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identified, however, north of Bungonia Creek. The possibility* 
that the rocka in the Sboalhaven Gorge may be Devonian and 
not Ordovician, must be recognised. 

Permo-Carboniferous 

Between the sediments so far mentioned and those which 
succeed them, is a very strong stratigraphical break, indicating 
the lapse of a vast interval of time. Permo-Carboniferous rooks 
rest, with very strong unconformity, on the upturned edges of 
Ordovician and Silurian (and possibly Devonian) sediments, and 
on the eroded surface of the Glenrock grano-diorite. Our 
district is almost the extreme south-westerly limit of Permo- 
Carboniferous rocks, and, naturally, the formation is compara¬ 
tively thin and somewhat abnormal in character. 

Its base shows an extremely irregular line of junction with 
the older rocks, indicating that the newer sediments were 
deposited upon an eroded surface of considerable relief. Near 
Bungonia Caves, the Lime-kilns, and on the Rasorbaok there 
occur small patches of Permo-Carboniferous rooks not more than 
a few inches in thickness, the last remnants of a formerly con¬ 
tinuous sheet. Northwards and eastwards the formation thickens 
rapidly, until, at Bodgery’s Crossing, its representatives fd?m 
imposing cliffs, over four hundred feet in height. 

Of the horizons of the Permo-Carboniferous systems in the 
type-district (Newcastle-Maitland), two are represented at 
Tallong, namely, Upper Marine Beds and Upper Coal Measures. 

It is not always possible to distinguish between these, as both 
alike are composed chiefly of very coarse conglomerates, Locally 
the conglomerates pass into sandstones which are fomliferout. 
Elsewhere lenticular shale-masses are intercalated in the con¬ 
glomerates. The conglomerates are very variable in thickness; 
natural sections (Coat Mine Hill, Badgery’a Crossing, etc.) expo*© 
thicknesses up to 400 feet. 

Immediately in contact with the older rooks the conglomerate 
passes into a breccia (Badgery's Crossing), composed of fragment© 
of the basement. At the locality mentioned, this has a thickness 
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of 200 feet. In the conglomerates the most abundant pebbles 
are of black graptolite-slate, reef-quartz, and quartzite. 

The upper portion* of the cliffs forming the northern side of 
the Shoaihaven Gorge are composed of white, coarse-grained 
sandstone, very like Hawkesbury Sandstone in general appear¬ 
ance. Mr. R. 8. Bonney expressed doubt as to its Triassic age, 
.and succeeded in discovering the cast of a Spirifer (S. dnodecim - 
409 tatu$\) in the sandstone of Portion 15, Parish Bumballa, thus 
proving its Permo-Carboniferous age. 

Like the Upper Marine Beds, the Upper Coal Measures con¬ 
sist mainly of conglomerates and sandstones. Lithologically 
there is no distinction between the rocks of the two horizons; 
they can be separated only by stratigraphical evidence. 

At Coal Mine Hill there is a band of highly bituminous shale 
passing into impure coal. This has been prospected by means of 
an adit, now collapsed. The shales are crowded with fragments 
•of plant-fossils, none of which are sufficiently preserved for 
specific determination. This shale-bed i* evidently part of a well 
defined coal-horizon, since at Tailong Station, two diamond drill 
bores passed through a seam of inferior coal. The poor 
quality of the coal is not to be wondered at, since it was pro¬ 
duced at the very border of the coal-swamps, and, therefore, was 
subject to contamination by land-derived material. 

Frequent intercalations of shale in lenticular beds are found in 
the sandstones and conglomerates. These are crowded with 
macerated plant-material, but only in one place, a limited bed in 
the railway cutting just east of Tailong Station, have recognisable 
fossils been obtained. At this point, plentiful leaves o UNtygerctr 
tkiopne occur with one or two specimens of OloseopUru. The 
relative abundance of the former species may be explained by 
the fact that the land to the sooth and west was clothed with 
coniferous trees like Arauc*rioxylon> which is now regarded as, 
feasibly, the parent-tree of N typer athiopei* leaves. It is rather 
remarkable that fossil coniferous wood is not abundant; probably 
the stream-currents were strong enough to sweep fallen trees 
farther into the lagoons before they became water-logged, while 
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the leaf-bearing shale-patches represent local basins or clay-pane 
on the old sand-banks, which received their organic content* 
mainly through wind-action. 

Hawkesbury Serifs. 

It is very doubtful whether rocks of the Hawkesbury Series 
occur anywhere in the area under consideration. The Geological 
Map of the Colony (1893 edition) shows Hawkesbury Sandstone 
right up to the Shoallmven Gorge. Mr. Bonney, who has made 
a special study of the lithological features of the Hawkesbury 
sandstone, is of opinion that the whole of the rocks of Tallong 
differ essentially from typical occurrences of that formation. 
The discovery of Glo»$opteri* and Noygerathiopsis at Tallong 
itself shows that, there at all events, the conglomerates and 
sandstones are of Permo-Carboniferous age. 

At Moss Vale, 20 miles north of Tallong, Wiauamatta Bhales 
are strongly developed; approaching Werai (3 miles from Mow 
Vale) they are intruded and covered by basalt-dykes and flows,, 
which become very extensive between Werai and Exeter. Fron* 
Exeter to Bundanoon, Wainamatta Shales again become the 
dominant surface-rocks. At Bundanoon the shales are underlain 
by Hawkesbury Sandstone. Hence to Tallong nothing is seen 
but sandstone and conglomerate. I understand* that, at Bun* 
danoon, the base of the Hawkesbury Sandstones is sharply defined 
by the occurrence of a thin bed of chocolate shale. This bed is 
not visible from the train, and it is difficult, if not impossible, to 
draw accurately the line of demarcation between the two systems. 
Quite a distinct change in general aspect of the sandstones fa 
noticeable between Bundanoon and Wingello, and the line is 
provisionally placed between these two Stations. 

Cainozoic Sediments. 

On the extreme east of the area dealt with in the present 
paper, there occur small areas of Tertiary leaf-beds, associated 
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with basalts and tuffs. These have been described by J&quet 
and Deane.* 

In a former paper by Mr. Taylor and the author,t the physio* 
graphy of the district was described in some detail. It was 
there pointed out that the general surface of the country is a 
peneplain at an altitude of about 2,000 feet above sea-level, with 
residuals of an older and higher level at about 2,300 feet. 
The lower levels may be regarded as a series of “mature 
valleys/' rather than a peueplain by some physiographers. The 
troughs of this lower level are, to a large extent, filled with 
alluvial waste, varying from the coarse auriferouB gravels of 
Digger's Creek, to the fine clays of Kettle's Flat, and Woolshed 
Flat. Such deposits as these cover quite extensive areas in the 
north-eastern portion of Glenrock Station, Along the banks of 
Barber’s Greek, for some little distance above Glenrock Falla, 
these alluvials have been cut into by the rejuvenated stream, so 
that they now stand as high-level terraces about 27 feet above 
the creek-bed. Derived, as it is chiefly, from the waste of the 
conglomerate, this recent wash makes it extremely difficult to 
trace accurately the boundaries between Permo-Carboniferous 
rocks and the other formations of the district. 

ErupUvs Hocks. 

The eruptive rocks of the district form a very interesting 
group embracing a considerable variety of types. They belong 
to two periods, Pre-Permo-Carboniferous platonic and hypabyssal 
rooks of the granodiorite series, and (Jaiuosoic basaltic dykes and 
flows. 

The first set is typified by the gr&no-diorite of Glenrock, the 
granite-porphyry of Morris Trig. Station, and the quarts-por- 

* Jaquet, J. B., “ The Iron-Ore Deposits «f N. 8. Wales.” Monograph of 
K.S.W. Geological Sumy, p. 05. 

Deans, H., Boo. Gaol. Sumy of N. 8. Wales, Vol. vii., pp,59-66, pl.16,17 

( 1000 ). 

t Woolnongb, W. G~ and Taylor, T. G. « A striking example of Biver- 
Cejrtwe In the Coastal District of N. 8. Wales. 11 Proc. Linn Boo. N. S. 
WiK 1005, Vol xxah, pp. 545-554, pi. xlii.-xlHi. 
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phyry of Marulan. These are not independent rock-masses, but 
are all closely related; and these relations exhibit some other 
remarkable features. As the map(Plate Ixv.) shows, the Glen* 
rock grano-diorite forms a roughly elliptical mass about five 
miles by two miles in extent. Its northern end is traversed by 
the railway line from near the Barber’s Creek viaduct almost to 
Marulan Station. It yields typical granite-scenery, the surface 
of the country being dotted with conspicuous granite u tors." 
The deep gorge of Barber’s Creek, from 900 to 1200 feet below 
the level of the plateau, has been cut, for a length of two miles, 
out of this very solid rock-material, affording an excellent illus¬ 
tration of tlie enormous power of running water, when the com* 

, parative insignificance of the stream is considered. 

On the east and south the plutonio rook is bounded by older 
sediments, towards which it shows an intrusive contact. North 
and east it disappears under the more recent Permo-Carboniferous 
conglomerates. The western boundary is the one which calls for 
comment. In its northern and southern portions the boundary 
line of the grano-diorite is quite indistinct; the rock passes by 
insensible gradations through granite-porphyry to quartzpor 
phyry. There is no doubt at all that the three rock-type# 
represent different phases of the same magma, cooled under 
different conditions. The transition generally extends over 
about 300 yards to 400 yards, though here and there it ia 
slightly more abrupt. The cause of this gradation will be 
discussed below. 

In the central section of the western boundary, the eruptive 
rock is in contact with slates and quartzites showing very strong 
contact-metamorphism. No trace of fossils has been found in 
these slates, so that their age is quite indeterminate. In the map 
they have been shaded in the same way as those strata whose 
age is certainly Silurian; it is, however, quite possible that they 
are Ordovician, though they lie considerably to the west of the 
line along which Ordovician rocks are known to occur. This, 
mass of slates extends over an area two miles by one mile, in a 
continuous mass. All round its borders there occur large ami 
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•mail patches of similar slaty rocks completely detached from the 
main area, and isolated from it by bands of eruptive rock. The 
largest of these isolated masses occurring near the M&rulan 
Show Ground is nearly 500 yards in length) and, from this, 
pieces down to less than one ipch in diameter can be traced. 
The smaller pieces are certainly “Daly-masses,” fragments stoped 
off from the roof of the magma-chamber during the closing 
periods of active intrusion. It is difficult to conceive that a 
mass as large as tho slate-area on which Barber’s Trig, lies could 
have been stoped off in this way. The form of the boundary 
between it and the granodiorite suggests a different explanation. 
The junction-line nearly follows the contour of the ground-surface* 
showing that the surface of contact is an almost horizontal plane; 
and I suggest that we have here the laet undenuded remnant of 
the roof of a laecdite or batholitk* The eruptive material has 
been bared by denudation quite recently (geologicsliy speaking) 
and we should expect to find the phenomena described by Daly.* 
As a matter of fact, the grano-diorite is full of angular slaty 
fragments, even at distances of a mile and a half from the present 
contact; it is probable, however, that the distances of such 
points from the original roof is much less (see text-fig.) 



Sketch ^Motion to show probable original form o! the platonic 
mass, and especially its iai upper surface. 


, To summarise, then, we have a long, rather narrow, band of 
coarse plutomc rock, trending in a meridional direction, intrusive 
into tto sediments whose strike is in the stune general direction. 

V ; TT^' * Bal^ of Science, ISOS. 
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On its eastern boundary the intrusive rock is coarse, on its western 
boundary it graduates into a fine-grained porphyritic phase. Near 
the western margin are very numerous and extensive “Daly- 
masses,” the size and abundance of these a toped portions decreas¬ 
ing as we pass eastwards. It seems probable that the plutonic 
mass has the form of a somewhat sill-like mass with an underlay 
to the west, and that portions of the original roof still exist on 
the western side. 

By the above statement I do not wish to imply that the grano- 
diorite forms a sill in the ordinary sense of the term. Its 
junction with the sediments is much too irregular to support any 
such theory. It seems, however, to have forced its way surface- 
wmds in a general way conformably with the westerly dip of the 
Silurian rocks. If this interpretation is correct* the igneous 
intrusion differs from any of those types mentioned by Iddings, 
in his paper on “ Bysmaliths."* 

The age of the granitic rocks cannot be deter¬ 
mined with very great accuracy. They are certainly Post- 
Silurian, and certainly Pre- Permo-Carboniferous. To the south 
of the area dealt with in the present paper, rocks of Devonian 
age occur at Windeliama. These are apparently conformable 
with the Silurian rocks. It is probable that the Glenrock grano* 
diorite is Post-Devonian. If so, it must belong to some part of 
the Carboniferous, during which time the injection and extrusion 
of acid eruptive rocks was extremely active in Eastern Australia* 

Wingdlo Bamltt. 

These rooks have not been studied in detail in the present 
contribution. Jaquetf has mapped and described them to some 
extent. For the most part, they form flows filling in shallow 
valleys of Tertiary age. The contact between them and the 
underlying Permo-Carboniferous sandstones is marked in plaoee 
by intense silicification of the latter rocks, which have been 


. * Iddlngs, J, P M “Bysmalitfas.” Journal of Geology, vj., 1898, p.70|* 

iJsguet, J. R, “Thelronore Deposits of New Sooth Wales. ” Memoir of 
Geo). Survey of N, 8. Wales. 
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•converted into a dense, glassy quartzite. This effect is very 
’well marked in Portion 15, Parish fiusnballa, at a spot called 
Jt Devil's Hole”; and again, some distance further to the east, 
near the summit of Badgery’s Track. 

At a local centre of eruption on Portion 16, Parish Wingello, 
basaltic tuffs are developed, which, by alteration, have given rise 
to pi soli tic bauxite. In these tuffs Tertiary leaves are preserved.* 

Dykes are not very numerous in the district, but one occurs 
at Badgery’s Lookdown. Where it intersects the hard Permo- 
Carboniferous sandstones and breccias, it has yielded to atmos¬ 
pheric influences more readily than the surrounding rocks, and 
forms a deep cleft in the pinnacle which constitutes the Look- 
down. Below the Permo-Carboniferous rocks it forms a structure 
which resists denudation better than the Ordovician(l) slates, 
and is responsible for the long spur by means of which Badgery's 
Track descends to the Shoalhaven River. The continuation of 
this dyke on the southern side of the river lias not been traced. 

Contact- Me tamorphutm at the grano-diorile boundary. 

The contact-phenomena round the margins of the plutonic 
•massif are vary striking. As we should naturally expect, it is 
-chiefly at the limestone-contact that the greatest effect is 
produced. 

At Hogg's lime-kilns the limestones, though moderately crys¬ 
talline, have scarcely l>een converted into marble. Remains of 
.fossils are still indistinctly visible. Following the western lime¬ 
stone belt northwards to its contact with the eruptive mass, no 
v*ry great alteration is noticeable until that (toint is almost 
•seacbed. At the actual junction between the marble and the 
eruptive nock, the latter is somewhat fine-grained and porphyritio, 
and one does not meet true grano-diorite for nearly 100 yards. 
The alteration in the limestone has followed parallel bands, 2-10 
centimetres wide, converting them into fine-grained grey chert. 

* Beane, M., Records of Ueol. 8amy of N. 8. Wales, Vol. vti., PU, 
JMMfc Ha 16,17(1902). 
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The different hardnesses of the various bands produce a very* 
striking effect on weathered surfaces. On the eastern boundary 
of the western limestone-belt, where the grano-diorite is oloaer 
to the contact, the alteration is more profound; the limestone has- 
been recrystallised to a dense white marble, with abundant 
silicates—colourless wollastonite, and yellowish-brown grains of 
garnet. 

The tongue of eruptive rock which extends southwards from 
the main mass along the edge of Barber’s Creek gorge, has 
altered the eastern band of limestone much more profoundly 
than the western one. At a point east of the lime kilns, the* 
whole width of the belt consists of extremely coarse, saccharoidai 
marble, the grain-size approaching 2 centimetres in places. In 
its superficial portions this marble is very friable, but boulders 
found in a creek which passes through it, indicate that, below 
the limits of surface-weathering, it is dense and snow-white. 

Traced in a southerly direction, the metamorphism gradually 
decreases, though even at Bungonia Caves, 4,000 yards from the 
grano-diorite contact, the rock is still somewhat crystalline. 
Traced in a northerly direction, the saccharoidai character con¬ 
tinues almost up to the contact. The actual contact-Hn& is* 
indefinite, as there is a band of silicate rock passing gradually 
into marble on the south, and into grano-diorite on the north(se* 
p.7$9). 

A similar type of alteration, on a smaller scale, is met with at 
the small patch of limestone to the east of Barber'* Creek Falls. 

The slates and quartzites of the Barber's Trig, mass are con: 
siderably metamorphosed round their eastern fringe, being con¬ 
verted into dark hornstonea 

Certain small patches of dense white quartzite occur quite 
irregularly over the surface of the limestones, just to the sou tit 
of the lime-kilns. These do not form connected beds dt veins in 
the limestone-series, but seem to occur quite sporadically. I 
am of opinion that they represent small undenuded remnants of 
Fermo-Osrboniferous quartzite formed in the same way as those 
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at Devil's Hole(p,792). Against ibis idea is the fact that no 
trace of associated basalt-flows has been found. 

Petrology of the Eruptive and Ifetamorphic Roche . 

Grsno-diorite: Ulenrock^Falls, (Plate Ixix., flg. 1). 

The rock is phanero-crystalline, with an apparent average 
grain-site of about 2mm. Body-colour light grey, due to mixture 
of black, grey, and white minerals. Structure, granitic. 
Minerals distinguishable :—greenish-grey plagioclase, pinkish 
orthoclaae, clear quarts, plentiful black hornblende (and hyper- 
sthene, which is not distinguishable from the hornblende macro- 
scopicaJJy) and small quantities of shining biotite. 

Under the microscope we have:—Texture, holocrystalline, 
phanerio, average grain-size 0*75 mm.; hypidiotnorphic granular. 
Minerals present, and approximate percentages—plagioclase 55, 
quarts 25, orthoolase 15, diopside and uralite 8, hyperathene and 
bastite 5, hornblende 5, biotite 5; remainder— magnetite, zircon, 
apatite, and epidote. 

Plagioclase is in strongly idiomorphic crystals up to 2 mm. by 
1*5 mm., strongly tabular in habit, and very beautifully zoned. 
Albite-twinning is universal; many individuals show pericline 
and Carlsbad twinning also. The inner zones consist of basic 
andesine, about Ab 4 An 8 , giving symmetrical extinctions in tlie 
brachypinaooid zone up to 23°, with a difference between the 
halves of a Carlsbad twin amounting to 5°. The outer zones 
consist of oligoelase, andesine about Ab tt An s , with symmetrical 
extinctions of 8°. These crystals are considerably decomposed, 
particularly in their central portions, to interlacing fibres of 
sericitio mica. 

The quarts is completely allot riomorphic. It is entirely free 
from strain-effect*. No features of special interest are to be 
dVbognised. 

Orthodase is in completely allotriomorphic grains, untwiuned 
end almost oompletely kaoUnised. 

Diopside is in tubidiomorpbic crystals of stout prismatic form r 
mostly intergrown with primary hornblende. The two are 
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always iu parallel position, with the pyroxene inside and the 
hornblende peripheral in position. The diopside is colourless, 
much twinned in broad lamell®, and shown extinction-angles up 
to 45° from the trace of the vertical axin. It is almost all more 
or less altered to uralite, all stages from incipient alteration to 
complete replacement by a finely fibrous aggregate of light green 
uralite being noticeable. 

Hypersthene occurs, like diopside, intergrown with hornblende, 
but no instances have been seen of intergrowth of the two pyrox¬ 
enes. It is very slightly coloured, and shows very faint pleo- 
chroism in pink and yellowish tints. Like the diopside, it is 
considerably altered, but not to uralite. It gives rise to a cloudy, 
brown, fibrous aggregate of basbite, with straight extinction 
between crossed nicols. 

In addition to the infcergrowfch with pyroxene, hornblende 
forms subidiomorphic crystals up to 2 mm. in length. Its optical 
properties call for no particular description. 

Biotifce is somewhat irregular in occurrence, being met with in 
considerable abundance in some parts of a slide and very scarce 
in the remainder. It occurs in idiomorphic and subidiomorphic 
grains uptoO T5mm. by0‘5mra.; pleochroisra from bright yellow 
to very dark red-brown. It is somewhat decomposed round the 
-edges and along the cleavages into green pleochroic chlorite 
(pennine). There are also narrow lenses of colourless mineral 
{talc ?) along the cleavages. 

Magnetite is fairly abundant in large irregular grains up to 
4)*6 mm. in diameter. A few sharply defined, but minute, crystals 
of zircon and apatite occur. Order of consolidation— 

Zircon and apatite - 

Magnetite - 

Plagioclase -- ~ 

Biotite __ _ 

Hypersthene and diopside .— -... _ 

Hornblende ___ 

Orthockse and quartz __ 
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Arnmn by 0. J. Bchrows. 

Per cent. Molecular proportion# 


SiO a . 

. 69-94 

994 

A1,0,. 

. 15*61 

153 

. 

. 1*55 

10 

FeO. 

. . . 6-25 

87 

MgO. 

. 2*53 

63 

Cao ... 

. 6'65 

119 

Na a O . 

. 2*88 

47 

K a O. 

. 2*06 

22 

H a 0 +. 

. 0*57 

32 

H a O - . 

. 0*89 

22 

TiO a . 

. 1*08 

14 

P.O.. 

. 0*64 

4 

Total. 

. 10015 



Per cent. 


Norm. Quarts. 



Orthoclaae... 

. 12*23 

Sub-Rang 

Albite. 

. 24*63 

Bandoee. 

Anorthite. 



Diopeide. 

. 5*35 


Hypersthene.. 

... 11*93 


Magnetite. 

. 2*32 


Apatite. 

. 1*34 


Ilmenite. 

. 2*13 


Total. 

. 99*06 



D » c i t e : near southern boundary of Portion 113, Parish 
Marulan. (Plate ixix., fig.3.) 

The rook is porphyritio, with a finely crystalline base. Pheno- 
orysts up to about lOmra. diameter constitute about 40 percent, 
of the material. Body-colour greenish grey. The most con¬ 
spicuous minerals are large glassy quartt-grains, slightly opaline 
in places, rather scarce; greenish-white, dull grains of felspar; 
and aggregates of dark ferromagnesian mineral. 

Microscopic characters: holocrystalline porphyritio, ground- 
mass panidiomorphio-granular, with average grain-size of about 
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0 00 mm. Phenocrysts of plagioclase, hypersfchene and quarts 
and neats of uralite. Grou admass consists of orthoclase, quarts, 
and biotite. 

Plagioclase ; idiomorphic crystals 1 mm. to 3 mm. in length, 
with sharply defined outlines. These are very much decomposed, 
and it is extremely difficult to recognise internal structures. 
External form shows that the mineral is twinned on the Carlsbad 
law, and traces of albite twinning can be detected also. Bather 
unsatisfactory measurements of extinction-atigle and refractive 
index indicate that this felspar is a little more acid than that 
described for the grano-diorite. One would expect the two to 
be the same, if the conclusions arrived at above (p.795) are 
correct. 

The occurrence of hyjiersthene is very remarkable. It is fairly 
abundant in the slides in irregular masses up to 3 rom, in 
diameter, forming a perfect network filled with quartz and ortho- 
elase grains identical with those of the base. The whole network 
is optically continuous; in other words, the hypersthene phono- 
crysts are poecilitic towards the groundmass (Plate lxix., fig 3). 
This is somewhat remarkable considering the order of crystalli¬ 
zation determined for the grano-diorite. Smaller individual 
crystals of hyperstherie up to l mm. in length also occur. **The 
pleochroism, if present, is very slight indeed. 

No diopaide is seen in this rock; it is probably represented by 
aggregates of uralite. It is extremely difficult to distinguish 
between primary and secondary hornblende in this rook. It is 
probable that a good deal of the araphibole seen is primary. 

Quartz is present in the form of occasional grains up to 1*5 min. 
diameter. It is very irregular in outline, and contains bays of 
the grourdmass. 

Biotite appears to be rather one of the minerals of the ground* 
mass. It occurs in individual crystals, from 1 mm. to 0*3 mm* 
in length, sometimes forming larger aggregates. The little 
crystals are sharply defined, * 

In addition to biotite, the groundmass consists of a granular 
mixture of quarts and orthoclaee. Both minerals show traces of 
idiomorphic boundaries. 
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Analysis bi L. A. 

Cotton, B.A., 

B.Sc. 



Per cent. 

Molecular proportion 

SiO. 

. 78-54 


1226 

Al a O s . 

. 10*96 


106 

Fe,O s . 

. 1*09 


7 

FeO. 

. 4*39 


61 

MgO. 

. 008 


2 

CaO.. 

. 1*68 


30 

Na a O. 

. 2*79 


45 

K a O. 

. 4*80 


51 

H a O +. 

. 0*21 


— 

H a O -. 

. 0*08 


— 

TiO a . 

. 0*60 


8 

Total.. 

. 100*20 




x Per cent. 



Norm. Quart*. .. 

. 33*60 



Orthocl&se. 

. 23*36 

Sub-Hang 


Albite.. 

. 23*58 

Tebamose, 


Anortbite. 

. 3*34 



Diopaide. 

. 4*43 



Hypereihene.. ..... 

. 8*93 



Magnetite.... .. 

. 1 *62 



llmenite. 

. 1*22 




100*08 




In spite of the very wide differences in the analyses of the 
£rano-diorite and the dacite, I feel confident, from field-evidence, 
that the two are genetically related. The differences probably 
O&pm* magmatic differentiation. 

Seri** of specimens tokmfrom the contact between lower 
limeaton+bed and grano*dior%t$> 

The nambera read consecutively from south to north. There 
gap between the last distinct outcrop of unsilioified 
and the first of the oontaot-series(No.1), which is some- 
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what siliceous, Taking this specimen as the origin for distances, 
the other specimens were situated as follows :— 


No, 2 . 

. 5 feet 

No. 7. 

... 26 feet 

No. 3. 

. 9 feet 

No. 8. 

31 feet 

No.4. 

. 15 feet 

No.9. 

32 feet 

No. 5. 

. 18 feet 

No. 10. 

... 180 feet about* 

No.6 . 

. 22 feet 

V 



No.l. Coarse 

granular marble, 

composed almost entirely of 

calcite with a 

little light yellow garnet, and 

a few Hakes of 


phlogopite. 

No.2. Coarsely granular rock of very striking appearance* 
Macroscopically it has an apparent grain-size of about 3 mm. It 
is composed chiefly of a pearly-white prismatic mineral with 
perfect cleavage (wollastonite), and a dark reddish mineral 
without cleavage, which, in the field, was taken for garnet, but 
which is really vesuvianite. (Plate lxix., fig.2.) 

Under the microscope, the most abundant mineral is vesu- 
vianite, in large poikiloblastic grains up to 12 mm. by 10 mm* 
These are optically continuous throughout, though very ragged 
in form. Some are so crowded by large grains of garnet and 
opacite as to approach sieve-structure. In thin sections 4he 
colour and pleochroism, though noticeable, are not very intense} 
in a section 0*075 mm. thick, the pleochroism is very strong, O 
faint yellow, E bright rose-red. Double refraction ia extremely 
weak, and even thick sections give only a peculiar ature tint 
between crossed nicols, and scarcely alter the interference-colour 
of a gypsum-plate, giving red of the first order. The optic*} 
sign is positive throughout, and therefore abnormal. 

Next in order of abundance is a colourless pyroxene mineral, 
probably wollastonite. Most of the characteristics agree per* 
fectly well with those of that mineral; colour, cleavage, refrac¬ 
tive index, double refraction, axial angle, optical sign, and dis¬ 
persion are quite normal. A point of interest is, that cleavage- 
chips show quite a constant small departure from straight extinc¬ 
tion; they all extinguish at an angle of 3° from their length. A con- 
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•iderable quantity of the mineral was isolated, and analysed by 
Mr. A. B. Walkom with the following result:— 


SiOj,. 80-71 

Al a O„. 2-07 

Fe,,O t .>. 0-09 

MgO. 0-07 

CaO.. 46*58 

Total. 100-07 


There can be little doubt, then, that the mineral is wollastonite; 
but I can suggest no explanation for the slightly oblique extinc¬ 
tion-angle above noted. Inclusions in the wollastonite are very 
abundant in the form of relatively large rounded grains of 
vesuvianite. 

It is possible that there is a second pyroxenio mineral like 
malacolita present in small quantities; but, if so, its distinction 
from the wollastonite is very difficult. Certain grains appear to 
be too strongly birefringent to be classed as wollastonite, and 
possess the cleavage of malacolitr, but in no case could au 
optically positive figure be obtained. 

A little colourless and slightly decomposed Hapolite ia present 
in the form of ovoid grains. 

The groandmass of the rock is a greyish-yellow laminated mam 
of mineral, with an internal parallel fibrous structure. The 
fibres are et right angles to the laminss, which are constant in 
direction throughout the whole slide. This mineral is not per¬ 
fectly inotropic; in thick sections it is faintly birefringent, butthe 
: 'double refraction is even lower than that of vesuvianite. It is 
peebable that this material ia incipient garnet, since, in speci- 
'.Mlm* * Httle closer to the granite-boundary, garnet becomes tLe 
rn^plt abundant mineral. Even in this rock there is a little light 
* Jjjj|$taar garnet intergrown with the vesuvianite, as above noted. ; 

is e' Mmtl amount of yellowish pblogopite-mica in 
§|»ied flakes, end oonsiderable interstitial calotte. 
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Per coot. 

SiO fl . 44*82 

Al a 0 3 . 5*04 

F« a 0 3 . 3M7 

FeO. 1-26 

MgO. 1*1 

CaO. 41*21 

Na 2 0. 0 26 

K a O. 0*06 

H a O +. 0*26 

H 2 0-. 0*14 

co 2 . — 

Xi0 2 . 0-41 

MnO. 0-18 

Total. 08-97 


No.3 is intermediate in character between 2 and 4. 

No.4 is a dark, very hard and heavy rock, with a somewhat 
resinous lustre. The most conspicuous mineral is reddish-browt} 
garnet, in large masses; next in order of abundance, is bright 
green pyroxene. Small amounts of white calcite and quarts are 
also visible. 

Under the microscope, the rock is seen to consist esseiittaffy ol 
yellow* garnet, much cracked and crowded with microscopic 
inclusions of calcite and sericitic mica, and including small 
amounts of other minerals. The garnet is mostly without crystal 
form, but towards quartz and calcite it is strongly idiomorphic. 
From other specimens obtained, it would appear that well 
crystallised garnets, showing combinations of (110) and <182), 
are developed on the walls of cavities; and that these cavities, ^ 
in some cases, have been filled iu with quwrtz or calcite. 

Malacolite is present but not abundant, in irregular grain# 
and subidioblasts, mostly about 1 mm. by 0*5 mm. It is colour¬ 
less to slightly greenish, aud shows pinacoidal cleavages in addi- 
tion to those parallel to the prism. Some of the grains are 
extremely ragged, and are filled with ovoid grains of garnet, 
yielding a poikiloblastic structure. 
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The presence and mode of occurrence of quartz and calcite 
have been noted above. (Plate lxix., fig. 5.) 


Analysis by A. B. Walxom. 




Per cent. 

8iO tt . 


. 39*49 

. 

V 

. 15*97 

Fe.O*. 


. 7*09 

FeO. 


. 2*59 

MgO. 


. 1*97 

oo . 


. 31*60 

K,0. 


. absent 

Na a O . 


. 0*12 

H,0- . 


. 0*04 

H a O +. 


.. 0*13 

TiO fl . 


. 101 

C0 3 . 


. 0'17 

MnO .. 


. 0*32 

Total . 


. 10050 


No.G in an even-grained rock of about 1 mm. to 1*5 mm. grain* 
size. In hand specimen the rock is dioritic in appearance, but 
is very much too high in specific gravity for any eruptive rock. 
The only mineral very clearly recognisable is a black pyroxene 
with marked lustre mottling, Small amounts of whitish minerals 
are also present, and, on close examination, the resinous garnet 
intergrown with the pyroxene can be seen. 

Tinder the microscope the texture is diablastic, the rock con¬ 
sisting chiefly of a green pyroxene approaching fassAite. This is 
diablasticalTy intergrown with pinkish garnet slightly different 
in appearance from that so abundant in the last rock described. 
A small amount of colourless zoisite also enters into the diablastic 
intergrowths. Some of it is quite clear, some altered into cloudy 
radial aggregates of fine fibrous mineral. There is a very little 
tnioa(phlogoptte), and a small amount of secondary calcite (Plate 
lxix., fig.6)* 

No.7. In handspecimen this rock does not differ essentially 
from No,6, except that large isolated masses of red garnet occur 
sporadically through it. 
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Under the microscope it is a dark green! granoblasti© rock # with 
uniform grain-size about 0*27 mm. It consists almost entirely 
of dark green pyroxene, which, in thick section (0*07 mm. thick) 
is decidedly pleochroic. The pleochroisra suggests an amphibole, 
but cleavage, and optic orientation and sign are those of a pyrox¬ 
ene. The pleochroism is peculiar—a ■* dark green; b - yellowish- 
green; £-dark green. 

There is a little sphene of two distinct types: i, dark yellow, 
seraiopaque and probably primary; ii. greyish and transparent, 
probably secondary. A small amount of quarts, interstitial in 
character, appears to be secondary. There is a very small 
amount of a greyish aggregate, very fine-grained and nearly 
opaque; this is probably completely saussuritized (or sericitized) 
felspar. One striking feature is the relative abundance of 
apatite in the form of large, clear crystals, up to 0*8 mm. by 
0 075 mm. 

The line of demarcation between the eruptive and sedimentary 
rocks probably lies between Nos. 7 and 8 of this series; hence it 
is best to consider the remaining three specimens in reverse 
order. 

No. 10 is the normal grano-diorite. Macroscopically it differs 
from the Glenrock type in being a little more leucocratic in 
aspect While this is so, the individual dark minerals are some¬ 
what larger than in the other rock. Microscopically it is very 
similar to the type-rock from Glenrock Palls (p.795). One point 
of difference is the form and character of the felspar. There is 
no orthoclase at all, and the plagioclase is relatively basic, and tr 
very strikingly idiomorphic. It is strongly zoned, the kernel 
varying from labradorite at the centre, to andesine on the outer 
part; and this kernel is surrounded by an untwinned, but 
optically continuous zone of felspar, whose refractive index is a 
little higher than that of quartz, and, therefore, classed as oligo- 
clase. The felspars are considerably serioitized, the alteration 
often being confined to the outer portion of the kernel* 

There is no recognisable pyroxene, as there is in the Glenrock 
type, but hornblende and biotite are quite similar* There is a 
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good deal of zircon and apatite. The ferromagnesian minerals 
are a good deal ohloritissed, but not exceptionally so. 

Quarts is thoroughly interstitial, and is optically continuous 
over quite wide areas, so that the structure is markedly poikilitic. 

No.9 is evidently the same rock, intensely altered. The body 
colour is pinkish-grey, from the Abundance of pink aggregates of 
secondary minerals. No quartz can be seen, and the ferromag- 
nesian material is almost entirely hornblendic. 

Under the microscope, the most conspicuous departure from 
the unaltered rock is the entire absence of quartz. This may be 
due to one of three causes: zonal differentiation may have caused 
the formation of more basic minerals peripherally, the crystall¬ 
izing mother-liquor containing the last constituents of the magma 
to separate (including the quartz) escaped into and caused the 
alteration of the adjacent limestones, or the magma picked up so 
much lime from the sediments "as to completely absorb all the 
silica to build silicates. 

The minerals present are sufficiently like those of the unaltered 
graao-diorite as to suggest close relationship. Felspar in abun¬ 
dant but completely clouded for the most part, and converted 
into milky pseudoraorphs giving aggregate polarization. Much 
of the secondary mineral is sericite. Some of the felspar is not 
so completely altered as to destroy all traces of twinning; and, 
though satisfactory measurements cannot be obtained, the felspar 
is seen to be a basic plagioclase. Hornblende is still recognizable, 
but is in process of metaaomatic alteration* It is much shredded 
and bleached, and is partially replaced by a colourless pyroxene 
developed in parallel orientation with it. Biotite is absent, but 
is represented by nearly colourless chlorite in large flakes and 
fibrous radial aggregates. Sphene is rather abundant in small 
crystals and grains, whose distribution suggests that they have 
Wen formed as a result of the disintegration of the biotite. 
Only a little magnetite is visible. 

Nad is probably the same rock as No.9, with increased altera¬ 
tion of the original constituents. Felspars are completely 
serioitised, no unaltered ones remaining. Secondary mica has 
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gathered into quite large flakes of very irregular outline, besides 
occurring in a finely granular aggregate through the rock. 
Hornblende has decreased, and pyroxene has relatively increased 
so as to be the dominant ferromagnesian mineral present. 
Chlorite has disappeared, but sphene is almost more abundant 
than in No,9; and, in addition, there is a notable amount of 
ilmenite present. 

This brief sketch of the contact-phenomena is sufficient to 
indioafce the great interest which attaches to this particular 
section; and I hope to present a more complete and detailed 
account of the occurrence in the near future. 

Contact-mHamorphism of the Ordovician slates by the grano- 

diorite. 

A very good exposure illustrating this phenomenon exists 2000 
yards W. from Glenrock Falls. The whole of the rocks forming 
this slate area are considerably indurated, but, at the spot men* 
tioned, the contact can be located to within a few inches. Close 
to the boundary the sedimentary rock has become very dense and 
heavy, and dark in colour. On slightly weathered surfaces it 
has a somewhat silky lustre, owing to the occurrence of abundant 
submicroscopic flakes or needles of magnetite and micaceous 
haematite. 

Microscopically it shows a distinct 14 hornfels” structure. The 
grain-size is even, about 0*045 mm. The rock consists essentially 
of a quartz-mosaic of completely interlocking grains. There is a 
small amount of mica (muscovite), which, though slightly yellow, 
is nonpleochroic. This occurs in ragged flakes of the same order 
of size as the quartz-grains. The colourless minerals are crowded 
with minute flakes and grains of haematite and magnetite. At 
intervals, these minerals are aggregated into dense masses up to 
0*4 mm. by 0*04 mm. in size, generally, but not always, associated 
with muscovite. At first sight these aggregates remind one of 
the pseudomorphs in magnetite after hornblende, often met with 
in hornblende-andesites. It is possible that, in the rook under 
discussion, some mineral has suffered complete alteration, but 
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more probably the aggregations mark incipient formation of 
Home new mineral, which, if completely developed, would have 
converted the rock into a knotted schist. 

Summarv. 

\ 

Sedimentary formations of Upper Ordovician, Silurian, Permo- 
Carboniferous, andCainozoic ages are certainly represented, and 
have all yielded fossils. Devonian and Triassic rocks are pro¬ 
bably absent. 

Two well marked unconformities exist: between the Ordovician 
and Silurian rocks on the one hand, and between these formations 
and the Permo-Carboniferous on the other. 

Pre-Perrao-Carboniferous formations are intruded by a veiy 
interesting mats of hyperst-hene*bearing granocliorite, which 
passes peripherally through a granite-porphyry phase intodacitt. 
It is suggested that this represents the top of a laccolitic mass 
only just exposed by denudation. The grano diorite is traversed 
by veins of aplitic and lamprophyric character, probably com 
plementary in chemical composition; and contains many, and 
sometimes very large, xenoliths. 

Tertiary basalts and basalt-tuffs are extensively developed in 
(he eastern portion of the area studied. 

Extremely interesting con tact* phenomena exist between the 
grano-diorite and the Silurian limestones; and calc-silicate rocks 
composed of wollastonite, garnet, vesuvianite, pyroxene, and 
mica are very extensively developed. 

The microscopic structures of the eruptive and metamorphic 
rocks are described in some detail, and chemical analyses of 
several types are given. 

Conclusion. 

In conclusion, I wish to express my gratitude to Professor 
David, fo** his ever-ready and sympathetic assistance; to Mr. 
Dun for help and suggestion; and to many students for help, 
both in the field aud in the laboratory. I would especially 
tpention Messrs. I* A. Cotton, B. A., W. N. Benson, B.Sc,, 
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L. L. Waterhouse, B.E., R. S. Bonney, B.A., LLB., W. R. 
Browne, A. B. Walkom, G. J. Burrows, and W. T. Anderson. 
I wish also to thank Messrs. H. and A. Rumsey for much local 
scientific information, and for personal guidance on several 
occasions. 


EXPLANATION OF PLATES LXV.-LX1X. 

Plate lx v. 

Geological Map of Tallong and Maralan, from the Great Southern Railway 
Line, on the north, to the Shoalhaven River and Bungonia Creek 
on the south. 

Plate lxvi. 

Geological Section, From A to B, on the above Map. Note that the 
isolation of the Silurian rocks by the grano-diorite is only apparent. 
Had the line of section been a little further south, this isolation 
would not have appeared. 


Plate Ixvii. 

Fig.L—Raaorback, looking south. Hills in the foreground consist of 
Upper Ordovician slates with abundant graptolites. In the dls- 
tanoe is the precipitous gorge of the Bho&lhaven River, near 
Tolwong Mine. 

Fig.S,—Glenrock gran o-diorite, Marulan Creek, showing the jointing of 
the rock, and the way in which stream-development has beam 
influenced by the presence of an aplltio vein. 


Plate lxviii. 


Fig.l.—Highly contorted Ordovician(t) slates just below Badgery’s Cross¬ 
ing, Shoalhaven River. 

Fig.S.—Lower limestone-belt (Silurian), Hogg's Lime-kilns, Marulan, 


Plate Ixix. 

Fig, 1. —Microphotograph of Glenrock Grano-diorite< x 33 diameters). 

Fig.S. —Microphotograph of Granite-Porphyry, Portion U3,Parish Harttlaa 

(x 33 diameters). . * 

Hg,3.^ paclte, jtlon 113, Parish Maraknfxt* 

No,2 of contact series* Miorophotogvaphf x S3 diameters) 

Fig.5. -No.4 of contact-series. Mtorophotograph( xS3 diameters). 
Flg.fl.-No.fl of contact-series. Microphotograph( x S3 diameters). 
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DONATIONS AND EXCHANGES. 

Received during the period November 26th, 3908, 
to November 24th, 1909. 

(From the respective Societies, etcunless otherwise mentioned.) 

Adelaide 

Australasian Association for thk Advancement of Science. 

Report of ili * Eleventh Meeting, Adelaide, 1907(1908). 
Department of Intelligence— 

bulletin No.8 [A General Synopsis of the State’s Mining 
Laws, By L. <J. E. Gee]. May, 1909(3909). 

Diet*ARTMENT OF MlNKS, HoUTU AUSTRALIA— 

Review of Mining Operations in the State of South Australia 
during the Half-years ended December 31st, 1908, and 
June 30th, 1909. Nos 9-i0( 1909). 

Minister controlling Northern Territory— 

Government Geologist’s Reports on Mineral Discoveries, aud 
further Record of Northern Territory Boring Operations. 
With Maps and Pl«tos(1908). 

Public Library, Museum, etc., of South Australia— 
Report of the Board of Governors for 1907-08(1908). 

Royal Society of South Australia— 

Transactions and Proceedings. xxxii.( 1908). 

Woo ns and Forests Department— 

Annual Progress Report upon State Forest Administration 
in South Australia for the Year 1907-08. By W. Gill, 
F.L &, F.R.H.8., Conservator of Forests. 

Amsterdam. 

* Koninkluke Aradsmik van Wbtknschafpkn— 

’Jaarboelf, 1907(1908). 

Proceedings of tho Section of Sciences, x.( 1907-08). 

* w VerharidhUngmf. xiii.4 -G/f.p.&o.; xiv. 1(1907). 

Verslag van da Gewone Vergaderingen. xvi.(l 907-08). 

83 
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. DONATIONS AND EXCHANGES. 


Ann Arbor- 

University of Michigan— 

Tenth Report of the Michigan Academy of Science, April, 
1908(1908). 

Antwerp. 

JSociete Royals de Gbooraphis d’Anvebs— 

Bulletin. xxxii.( 1908-09). 

Auckland, 

Auckland Institute and Museum— 

Annual Report. 1908-09(1909). 

Baltimore. 

Johns Hopkins Univehsity— 

Hospital Bulletin, xix.211-213; xx.214-223(1908-09). 
University Circulars. 1908, 2-10; 1909, 1-7(1908-09). 
Maryland Geological Survey— 

Publications. Vol.vi.(1906). 

Basel. 

Naturforschende Gesellschaft in Basel— 

Verhandlungen. xx. 1(1909). 

Berkeley, Cal. 

University of California— 

Publications. Botany, iii. 2 and 5-8(1908-09). 

Geology. Bulletin. v,14-21(1908-09). 
Physiology, iii. 13-16(1908-09). 

Zoology. iv.T.p.Ac.; v.1-4; vi,l-8{1908-09). 
List of Exchanges, 1909. 

University Bulletin. Third Series, ii.9(1909). 
College of Agriculture : Agricultural Experiment Station. 
Bulletins, 178-187(1906-07). 

Berlin, 

Abcmiv f. Natuegbschichtk, 1 904(lxx t Jabrg.) ii. 2,0(1908); 
1905(lxxi.Jahrg.) ii. 1, 3(1909): 4907(lxxiii jahrg ) ii. 3, 1 , 
(1908); 1908(lxxi v. J ahrg.) i. 1>S(1908); 1909,i.2(1909). 
Deutsche Entomologisohe Gesellschaft xv Berlin— 
Deutsche Entomologische Zeitschrift 1908,6; 1909,1-8 u. 
Beiheft(1908-09). 
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Entomologischer Vbrbin zu Berlin— 

Berliner Entomologische^eitschrift. Ui.2-4; liv.1-2(1908-09). 
GiCSELLSCHAFT F. EbDKUNDK ZU BERLIN— 

Zeitschrift. 1908,8-10; 1909,1-7(1908-09). 

Birmingham v 

Birmingham Natural History and Philosophical Society— 
List of Members, 1909; and Annual Report for the Year 
1908(1909). 

Bonn. 

Naturhistorischer Vbrbim in Bonn— 

Sitzungsberichte. 1908,1-2(1908-09). 

Verbandlungen. lxv, 1-2(1908-09). 

Boston. 

American Acadbmt or Arts and Sciences— 

Proceedings. xliii,18-22,T.|>.,<fcc,; xliv. 1-25(1908-09). 

Boston Socibty or Natural History— 

Proceedings. xxxiv.l-4(1907-09). 

Bremen. 

Naturwissenschaftlichbr Vbrrin— 

Abhandlungen. xix.3 u. Beilage(1909). 

Brisbane. 

Colonial Botanist’s Department— 

Three Separates : “ Contributions to the Flora of Queens¬ 
land " and “ Contributions to the Flora of British New 
Guinea ” [Queensland Agricultural Journal, xxi.6; xxii.l, 
3(December, 1908; January and March, 1909)]. 
Department or Agriculture and Stock— 

Annual Report for the Year 1908-09(1909). 

Queensland Agricultural Journal, xxi 6; xxii.l 6; xxiii.1-5 
(1908-09). 

Geological Survey of Queensland— 

Publications. No,219, and Map to accompany No.220(1909). 
Royal Geographical Society or Australasia (Queensland 
' Branch)— 

Queensland Geographical Journal, xxiii., 1907-08(1908). 
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Brooklyn, U.S.A. 

Brooklyn Institute or Arts aijd Sciences— 

Cold Spring Harbour Monographs, No.vii.(1909); Science 
Bulletin, U4-15(1908-09). 

Brussels. 

Acadbmie Royalk db Belgique— 

Annuaire. 1909. 

Bulletin de la Classe des Sciences. 1908,3-12; 1909,1-3 
(1908-09), 

SOCIKTK EnTOMOLOGIQUK DE BELGIQUE- 

Annales. lii.(1908), 

M&noires. xv.-xvi.(1908). 

Societe Royale Botaniquk de Belgique— 

Bulletin, xlv. 1908(1908-09). 

Essai de Geographic Botanique dee Districts littoraux et 
alluviaux de la Belgique. Par Jean Massart [Annexe au 
Memoire public dans le Bulletin, <fcc., Tomes xliv. et 
suivants, <fec.](1908), 

Budapest. 

Museum Nationals Hungaricum— 

Annales. vi.2; vii. 1(1908-09). 

Buenos Aires. 

Musbo Nacional de Buenos Aihes— 

Annales. Serb iii. Tomo x.(1909), 

Buffalo, 

Buffalo Society of Natural Sciences— 

Bulletin. ix.2(1909), 

Calcutta 

Geological Survey or India— 

Memoirs. xxxiv.4,T.p.&c.( 1908). 

Palfsontologia Indies. New Series. Vol. ii. Memoir No*4; 

Vol.iii. Memoir No.3(1908\ 

Records, xxxvi.4; xxxvii.l-4; xxxriii. 1(1908-09). 

Sketch of the Mineral Resources of India, By T. H, Holland, 
Director(4to. 1908). 
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Indian Museum— 

Annual Report (Natural History and Industrial Sections), 
1907 08. 

Illustrated Catalogue of Asiatic Horns and Antlers (8vo. 
1908). 

Memoirs. i,3(l909). 

Records. li.2-5( 1908-09). 

Cambridge, England, 

Cambridge Philosophical Society— 

Proceedings, xiv.6; xv. 1-2(1908-09). 

Transactions. xxi,5-8( 1908-09). 

Cambridge, Maas. 

Museum or Comparative Zoology at Harvard College— 
Annual Report of the Curator for 1907*08(1908). 

Bulletin. xUii.6,T.p.«fec.; lii.8,7-13; liii. 1-2(1908 09). 

Cape Town, 

Department op Agriculture, Cape op Good Hope— 

Geological Commission : Thirteenth Annual Report, 1908 
(1909). 

Geological Map of the Colony of the Cape of Good Hope. 
Sheets 33 and 41(1908-09). 

Two Paleontological Separates, “Contributions to South 
African Paleontology, Nos.3-4 "[Ann. S. African Mus. 
vii. Parts 2-3, 1909]. 

Marine Investigations in S. Africa. Voidv.( 1908). From 
the Government Biologist . 

Bourn African Museum— 

Annals, v.6-7; vL2; vii.2-3( 1908-09). 

Report for Year ended 31st December, 1908(1909), 

South African Philosophical Society— 

- Transactions. xviii.4,T,p.<fcc.(1909); Title-pages, 4c., to Volau 
iv.-vi, viii., xiil, atvii.(1888-1908). 

Roval Sooiett of South Africa— 

Transactions; 11(1909). 
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Cherbourg, 

Sooibtk Nationals des Scisnobs, <fcc., ds Cherbourg— 
MtSmoirew. xxxvi. 1906-07(11908). 

Chicago. 

Chicago Academy of Scikncbs— 

Special Publication, No.2(1908). 

Field Museum of Natural History — 

Geological Series, iii.7; iv. 1(1908-00). 

Report Series. iii.3(1909). 

Christchurch, N- Z. 

Canterbury Museum — 

Records. i.2(1909). 

Christiana. 

Videnskabs-Selskabbt i Christiania— 

FordUandlinger. Aar 1908(1909). 

Skrifter. i.Math.-Naturvid. Klasse. 1908(1909). 

Cincinnati, Ohio. 

Cincinnati Society of Natural History— 

Journal. xxi.l(1909). 

Lloyd Library— 

Bulletin, Nos. 10-11 [Reproduction Series, Nos. 6-7] (1884- 
, 1909). 

Mycological Notes. 30-31(1908). 

Claremont, Cal 

Department of Biolooy or Pomona College— 

Pomona Journal of Entomology, i. I (March, 1901). 

Colombo, Ceylon. 

Colombo Museum— 

Spolia Zeylanica. v,20; vi.21(1908«09). 

Colorado Springs. U43.A. 

Colorado Oollbob— 

Studies. General Series. Nos.31-34,36-37(1907-08). 
Columbus, Ohio. 

Biological Club or the Onto State University— 

Ohio Naturalist. ix.l-8(1908-09). 
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Ohio State University— 

Bulletin, xii., Supplement to No.7, Supplement B to No.8, 
Nos.12-13 and Supplement to No. 13, No.l5(1908-09). 

Two Pamphlets: “ The State University, what it stands for.” 
(Gladden; 1903); “ The Place of a College of Education, 
Ac. "(Jones; 1906). 

Copenhagen. 

Academie Royals dbs Sciences et dss Lettres deDankmask— 
Bulletin. 1908,4-6; 1909,1-3(1908-09). 

K.TOBRNHAVN8 UnIVEKSITETS ZOOLOGISKR MUSEUM— 

“The Danish Ingolf-Expedition.” iii.2(1908). 
Natorhistoriskb Forenino i Kjobbnhavn— 

Videnskabelige Meddelelser for Aaret 1908(1909). 

Dublin- 

Royal Dublin Society— 

Economic; Proceedings, i. 13-15(1908). 

Scientific Proceedings. New Series, xi. 29-32, T.p.Ac.; xii. 
1-13(1908-09). 

Scientific Transactions. Second Series, ix. 7-9, T. p. Ac. 
(1908-09). 

Rqtal laisn Academy— 

Proceedings, xxvii. Section B. Nos.6-11(1909). 

Edinburgh. 

Royal Society or Edinburqh— 

Proceedings. xxviii.7-9,T.p.Ac.; xxix. 1-6(1908-09). 
Transactions. xlvi.2-3,T.p.Ac.(1909). 

Floranoo. 

Sooiita Entomologioa It a LI an a — 

/ ■. Rttllettino. xxxix.l-4,1907(1908). 

. fnAkfOrt am Main, 

RlHOKINBaRQISCHE NATtl tlFOBSCHBNDK G E8ELL8CH AFT— 

Afabaadlungen. xxix.3(1968), 

BericKt, 1908(1908). 

Jtattflxrg!. Br. 

Natcrforschkndb GnatLscHArr m Fbeibcbq i. Ba.— 

% Seriohte, xvil,2(l909). . ' 
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Garrison, N.Y* 

American Naturalist, xlii. Nos.502-504; xliii. Nos.505-514 
(1908-1909). 

Geneva. 

Sociktk pk Physique et p’Histoirb Naturrllb pbGbnkvb— 
Mthnoires. xxxv.4,T.p.&e.; xxxvi.l( 1908-09). 

Genoa. 

Mijseo Civioo m Storia Naturalk m Genova— 

Annali. Serin 3*. iii [xliii.](1907). 

Granville, Ohio. 

Denison University Scientific Association— 

Bulletin of the Scientific Laboratories. xiv.pp.L60, 61-188 
(1908-09). 

Gras* 

Naturwissenschaftlzchkr Verkin f. Stkiermark— 
Mifcteilungen. xlv M 1908(1909). 

Haarlem 

SOCIKTK H0LLANDAI8K PKS SCIENCES — 

Archives Neerlsndaises. Serie ii. xiv. 1-4(1909). 

Hague. 

N KDKttLANliEOHB EnTOMOL'KJ 180(1 K VKUBKNIOINU — 

Entomologisclie Berichten. Dee! ii. 43-48 f T.p.<fcc.( 1908-09). 
Tijdschrift voor Entomologies. li.3-4,T.p.<icc.> Hi. 1-2(1908-09). 

Halifax* N.S- 

Nova Scotian Institute of Science— 

Proceedings and Transactions. xi.3<-4; xii.l(19G8), 

Hamburg. 

NATURWISSKNSCIIAFTMCffKK VKRKIN — 

Verhandlungun. iii. Folge. xvi.(l909). 

Hamilton. 

Hamilton Scientific Association— 

Proceedings of Jubilee Celebration, November, l$07, 

Holder. 

NKDEtttANpSCHK DieUKDNDIGK V EUKKNtGINO — 

Tijdschrift. ^.Serie. xi.l(1908). 
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Helsingfors, 

Socirtas pko Floha bt Fauna Fknnica— 

Acta. xxix.-xxxi.( 1904-09). 

Festschrift Herrn Prof. I)r. J. A. Palmen zu aeinen 60 
Geburt stage am 7 November, 1905, gewidmet von Sdhtilern 
und KolIegen(2 vols., Helsingfors, 1905-07). 

Medddanden. xxxiii.-xxxiv.( 1906-08). 

80CIKTAB SCIKNTIAHUM FbNNICA— 

Acia. xxxiii. xxxiv.( 1907-08). 

Bidrag till Kannedoin, lxiv.-1xvi.( 1907-08). 

Meteorologiaches Jahrbucli fUr Finlande, i. 1901 (1908). 
Observations MeUoroiogiqu* s publics par l’lnstitut Cential 
de la SochH 6 den Sciences de Finlande, 1897 98(1908). 
Oefversigt. xlvui.-l.,19Q& 08(1906-08). 

Hobart. 

Dkpaktmknt op Minks — 

Geological Survey Bulletin. Nos.4-6(1909). 

Progiess of tbe Minei&l Industry of Tasmania for the 
Quarters ending 30th September and 31st December, 1908; 
31st March and 30th June, 1909. 

Report of Secretary for Mines for Year 1908(1909). 

Royal Sooulty of Tasmania— 

Papers and Proceedings, 1903 05, 1906-07 (2 vols., 1906 08), 
1908(11909). 

Honolulu, T.H. 

Bibbick Pauahi Bishop Museum— 

Fauna HawaiienMH. i.5(1907); iii.5(1908). 

Occasional Papers, iv.2-3(1908-09). 

Indianopolia, Bad. 

Indiana Academy of Soiknck— 

Proceedings, 1907(1908). 

Itxu*. 

M«|HCl|lISCI(-NATUIWIflSBN80HArrUCHK Qesbllschaft— 

JfBtyaphe Zeitacbrift. xliv,,l-4; xlv. (1908*09). 
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Lansing, Mich 

Michigan State Agricultural College Experiment Static* 
Division of Bacteriology and Hygiene—Special Bulletin. 
Nos. 42-43(1908). From l>r. V, Marshall 

La Plata. 

Musko de La Plata— 

Revista, xii.1-2; xiii.( 1905-06). 

Universidad Nacional de la Plata— 

Anales del Museo de La Plata. 2*.Serio. i. 1-2(1907-08). 

One Separate; “Les Scories vol caniques et las Tufs eruptifs 
de la 84rie Pamp6enne Argentine ” (F. F. Outes)(de la 
Re vista T.xvi. pp. 34-36,1909]. 

Revista del Museo de la Plata, xiv.-xv.( 1907-08). 

Leipsic. 

Zqolqqibcuk r Aneeigkr. xxxiii. 16, 19-26, T.p.&c. (October, 
1908-January, 1909). From the Editor, 

Liege. 

Socikte Geologiquk dk Belgique— 

Annales. xxv.fri«.[Tonie i. lies M<$moireH in 4to.] H,T.p.&c.; 
xxx.4; xxxiii.4; xxxiv.3; xxxv.1-4; xxxvi. 1(1907-09). 

Lincoln, U.S.A. 

American Microscopical Society— 

Transactions, xxviii, (1908). 

Lisbon 

SOCIETE PORTUGAlSH DKB SCIENCES NaTURELLES— 

Bulletin, ii. 1-2(1908). 

London. 

Board of Agriculture and Fisheries— 

Journal of the Board of Agriculture, x v.8-9 and Supplement 
30*12; xvU*7(1908-09). 

Leaflets; Nos.91, 201, 210, 214, 216, 219-226(1908-09). 

British Museum (Natural History)— 

Catalogue of the Freshwater Fishes of Africa, VoLi. t by <3* 

A. Bouleuger(1909); Catalogue of the Lepidoptera ftwi*/; 
lienee, Vol.vih, by Sir F. Hatupson, Bart., Text and^latea 
(1908);—Guide to the Specimens illustrating the Race*of 'U 
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British Museum (Natural History) continued — 

Mankind (Anthropology)[ 1908]; Guide to the Whales, 
Porpoises and Dolphins[Order Cetaoea](l909);—Mineral 
Dept.: Introduction to the Study of Meteorites (tenth 
edition : 1908); Introduction to the Study of Rooks, kc, 
(fourth edition: 1909); Synopsis of the British Basidio- 
mycefces, a Descriptive Catalogue of the Drawings and 
Specimens, kc. } by Washington G. Smith, F.L,S.(1908). 
Entomological Society— 

Transactions. 1908,3-5( 1908-09). 

Geological Society— 

Centenary of the Geological Society of London, September- 
October, 1907(1909). 

Quarterly Journal, lxiv.4; Jxv,1-3(1908 09). 

JUknean Society— 

Journal. Botany. xxxviii.268,T.p.&c.; xxxix.269-270(1909). 

Zoology. xxx.199; xxxi.204 205(1908-09). 

List of the Society, 1908-09. 

Proceedings. 120th Session (November, 1907 June, 1908). 

“The Darwin-Wallace Celebration held on Thursday, 1st 

July, 1908, by the Linnean Society of London”(8vo.l908). 

Transactions, Second Series. Botany. vii,10-12(1908-09).— 

Zoology . xi.l-r>; xii.4-5, T.p.<fee.(1909). 

* 

Royal Botanic Gardens, Kew— 

Bulletin of Miscellaneous Iuformation, 1908(1908). 

Hooker's I cones Plantarum. Fourth Series. ix.4(1909). 
From the Bentham Trustees, 

Royal Microscopical Society— 

Journal. 1908,6; 1909,1-4(1908-09). 

Royal Society— 

Philosophical Transactions. Series B. cc. Nos.266, 268-272 

(1908-00). 

Proceedings. Series B. lxxx.543-844; 1xxxi.545-548{1908 09). 
'[Biological Sciences]. 

iii' Reports of tlie Evolution Committee, No.iv.(1908), 
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Zoological Society— 

Abstract of Proceedings. No8.61-73(November, 1908-Juner 
1909). 

Proceedings. 1908,3-4, pp.431-983; 1909,1-2,pp.l-544(1908- 

09). 

Transactions. xviii.3(1908), 

Madrid. 

Real Socikdad Kspanola de Historia Natural— 

Bolefcin. viii.7-10,T.p.tfcc.; ix. 1 -7(1908-09). 

Memorial, v.3-6; vi,l-2(1908-09). 

Magdeburg, 

Museum f. Natur- u. JIkimatkundk zu Magdbhuhg— 
Abhandlungen u. Berichte, i,4(1908). 

Manchester. 

CONCHOLOQICAL SOCIETY OF GREAT BRITAIN AND IRELAND — 

Journal of Conchology. xii.9-12,T.p.&c.(1909). 

Manchester Literary and Philosophical Society — 

Memoirs and Proceedings. liii.l-3,T.p.Ac.(1908 09). 

Manila, P,I. 

Bureau of Science of the Government of the Fiulippink 
Islands — 

Philippine Journal of Science. A.(Ge&eral Science), iii.4-6; 
iv, 1-4(1908-09)—B.(Medica) Sciences), ui.4-6; iv.L3(l 908* 
09)—C.(Botany). iii.6; iv. 1-3(1908-09). 

Seventh Annual Report of the Director for Year ending . 
August 1st, 1908(1909). 

Department of the Interior ; Bureau of Forestry— 

Annual Report of the Director, 1907-08(1908); Bulletin No.? 
(1908); Circular, No.3(1908). 

Melbourne. 

Australasian Journal of Pharmacy— 

Vo 1 h.xxHLNo. 276 ; xxiv,No*.277-286( 1908 09), From the 
Publisher. 

Australasian Ornithologists* Union— 

** The Emu/’ viii.3-5; ix.1(1909). 



DONATIONS AND EXCHANGES. 


821 


Commonwealth Bureau of Census and Statistics— 

Official Year-Book of the Commonwealth of Australia. 
No.2,1901-08(1909). 

Department of Agriculture of Victoria — 

Journal. vi.l2 f T.p.6c.; vii.Pl 1(1908-09). 

Field Naturalists’ Club of Victoria — 

Victorian Naturalist. xxv\8-12,T.pAc.; xxvi.1-7(1908-09). 

Public Li haary, Museums, Ac., of Victoria— 

Report of the Trustees for 1908(1909). 

Royal Society of Victoria— 

Proceedings. New Series, xxi.2; xxii.l(1909). 

University of Melbourne— 

Calendar. 1909( 1908), 

Zoological and Acclimatisation Society of Victoria— 
Forty-fifth Annual Report, 1908(1909). 

Mexico. 

Instituto Gjsolooioo pb Mexico— 

Boletin. Ndm.17,26(1908). 

Parergones, ii.7-10; iii.l( 1908-09). 

Modena. 

La Nuova Notarisia— From tht Editor , Dr. Q, B y De Toni . 
Serie xix. Ottobre, 1908; xx. Genn&io, Aprile, Luglio, 1909. 

Monaco. 

Musbe Ooeanoghaphiqur dr Monaco— 

Bulletin. Nos. 105-121(1907-08); 122-150(1908-09). 

Montevideo. 

Musko Naoional dk Montevideo— 

Auales. Vol.viijFlora Uruguaya, Tomo iv.] Ent I, pp. 1-62, 
p).i.-xv. # and iv A,(1909). 

Moscow. 

SooiKTB Imperial^ des Naturalistbs— 

Bulletin. Ann4e 1905,4; 1906,1-2; 1907,4(1906-08). 

Munich. 

Koniglich* Bayerischr Axapbmie per Wissbnschaftbn— 

Sitzongsberiohte tier Math.-physikah Claswe. 1908,1(1908). 
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Naples. 

R. Unjvkksita di Napoli— 

Annuario (Nuova Serie). u.(1906-08). 

Zoolouisghx Station zu Nbapkl— 

Mittheilungen. xix.2-3(1909). 

New Haven, Conn, 

Connecticut Academy— 

Transactions, xiv.pp. 1-57, 59-170, 171-236(1908-09). 

New York. 

American Geographical Society— 

Bulletin. xl.lQ-12,T.p.&c,; xli. 1-9(1908-09). 

American Museum op Natural History— 

Annual Report [Fortieth] for the Year 1908(1909). 

Bulletin, xxiv., xxv.1(1908). 

Memoirs. ix.5(1909). 

New York Academy of Sciences— 

Annals. xviii.3(1909). 

Odessa 

Sooiete des Naturalistes dr la Nouvellk Russia— 
Memoires. xxx.-xxxi,() 907-08).] 

Ottawa. 

Geological Survey of Canada— 

Ann, Report on Mineral Production of Canada, 1906(1909). 
Publications, No*.604, 669,770, 915, 982, 983, 986,996,1012, 
1013,1020, 1021,1028, 1072, 1075(1907-09)— Map*, Nos. 
565, 592, 607, 624, 634, 643, 645, 646, 648-650, 656, *66, 
700,701, 765, J68, 773, 807, 826, 832, 867, 908, 927, 937, 
945, 985, 995, 1005, 1019, 1025, 1036, 1037, 1043, and 
Bluets 51 and 52 of Geological Map of Province of Nova 
Sootia( 1896-1909). Map of Canada, Minerals. 

Oxford. 

The Delegates of the Press, at tun Clarendon Press—- 
“ A Naturalist in Tasmania/' By Geoflfrey Smith, M. A.(8vo. 
1909). 

Badclime Library, Oxford University Mus«pji~ 
Catalogue of Books added during 1908(1909)* 



DONATIONS AND BXCHANQKS. 
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Para, Brazil. 

Musbo G<eldi(Musrum Pararnsk dk Hist. Nat. b Ethnog.)— 
Album do Avcs Amaaonica, 3°FascicuIo( 1905-06), 
Arboretum Amazonicum, lV2*.Decada(1900). 

Boletim. v.2,T.p.&c.(l909). 

Memoriae. i.-iii.( 1900-05). 

Paris, 

Journal dk Conchylioloojk. lvi.24.j Ivii. 1*2(1908*09). 
Museum dIJistoirk Natukkllk— 

Bulletin. A «n& 1908,6(1908). 

Nouvelles Archives. 4 m *Bvjrie. x.2(1908). 

Sociktk Entomolooiquk dr Franck— 

Annales. )xx vii.2-4; Ixxviii. 1 (1908 09). 

SOCIKTE ZoOLOGlQUK DR FRANCK — 

M&noi res. xx. (1907). 

Pavia. 

Istituto Botanioo, Univrrsita di Pavia — 

Atti. ii.Serie. xi.(1908). 

Perth, W.A, 

Department or Agriculture, Wbst Australia— 

Journal. xvii.5-6,T.p.<kc.; xviii. 1-9(1908-09). 

Geological Survey or Wkst Australia— 

Annual Progress Report for the Year 1908(1909). 

Bulletin. Nos 31, 32, 34, 35, 37(1908-09). 

GovaRHMKifT Statistician, Wkst Australia— 

Monthly Statistical Abstract. 1908,Nos. 102-103; 1909,Nos. 
104412(1908-09). 

Wrst Australian Natural History Society— 

* Journal. No.6(i909). 

Philadelphia. 

Acadbm? or Natural Scibncrs— 

* Proceedings. lx.l-3,T.p,<feo,; 1x11(1908-09). 

Ambrica* Philosophical Socikty— 

Proceedings. xivH.Nos. 188-190; xMiUM(1908-O9). 
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University op Pennsylvania— 

Contributions from the Botanical Laboratory. iii.2(1908). 
Contributions from the Zoological Laboratory. xiv*(1909). 
University Bulletins. Ninth Series, No 1, Pt.l; No.2, Pt.2; 
No,3, Ft.5; No.5, Pt.2(1908 09). 

Zoological Society op Philadelphia— 

Thirty-seventh Annual Report of the Board of Directors 
(1909). 

Plymouth. 

Marine Biological Absociation op the United Kingdom — 
Journal. New Series, viii.3-4(1908-09). 

Portici 

Labouatouio di Zoolosha Gknkralr k Agraria della R. 

SCUOLA SuPKRIOUK d'AgRICOLTURA IN PORTICI — 
Bollettino. iii.( 1909>- 

Regia Scuola Superiors di Agricoltura di Portici — 
Annali. Serie Secunda. Vol.vii.(1907) 

Prague. 

Sociktas Entomologica Bohemias ~ 

Acta, v.3-4; vi.l(l908-09). 

Pusa, India. 

Agricultural Research Institute— 

Agricultural Journal of India, ii. l-i,T.p &c.; iii.l-4; iv.3 
(1907-09}. 

Bulletin. Nos. 1 and 3(1906*08). Occasional Bulletins, No,2 
(1906). 

Memoirs of the Department of Agriculture in India. Botan¬ 
ical Series, ii.5-8(1908-09)— Entomological Series, ii.7 
(1908). 

Richmond, N.8-W. 

Hawkbsbuby Agricultural College — 

H. A. 0. Journal, v.12; vi. M 1(1908-09). 

Nature Studios. Two Part«( 1909). 

St* Louis. 

Academy or Science of St. Louis— 

Transactions, xvi.8-9; xvii.l-2/f p.&c.; xviiU( 1906-08). 
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Missouri Botanical Garden— 

Nineteenth Annual Report, 1908(1908), 

St Petersburg. 

Academia Imperials dbs Sciences — 

Annuaire du Musee Zoologique. 1908, xin, 3-4, u. Beil age; 
xiv.1-2(1908-09). 

Bulletin. 6 6 Serie. ii. 1908, 11-18, T.p. kc.; iii. 1909, 1-12 
(1908-09). 

Comite Gkologiquk (Institut dbs Minks)— 

Bulletins, xxvi.1-4, 8-10; xxvii.2-10(1907-08). 

M^moires. Nouvelle S<h*ie. Livraisous 28, 30, 36-38, 41-50 
(1906*09). 

Russisch Kaisbrucuk Mineralogibche Gkskllbchaft— 
Materialen zur Geologie Rusalands. xxiii.2(1908). 
Verhandlungen. Zweite Serie". xlv.(1907). 

SociKTAB Entomologica Rossica— 

Horie Entoroologicae. xxxviii.4( 1908). 

Revue Russed’Eufcofnologie. vii.4; viii.1-4; ix.l-2(1908-09). 

Ban Francisco. 

California Academy of Natural Sciences— 

Proceedings. Fourth Series, iii.pp, 1-48(1908). 

Sao Paulo, Brazil. 

Musku Fauusta— 

0a f alogo8 da Fauna Bratileira. Vol. L As Aves do Brazil 
(1907); Vol. ii. Oa Myriapodos do Brazil(l909)—Notas 
Prelimmares. i. 1( 1G07>—Revisfca, vii,(l907). 

Stockholm. 

Entomologiska Foreningbn i Stockholm — 

Entomologisk Tidskrift. xxix. 1-4(1908). 

KONGL SvENSKA VKTEVSKAF8-AKADKMIE— 

Arkiv LBotanikMl$~i' t viii, 1-4(1908-09)— K$tni. iii 2(1908) 
— Matkemalik, Astronomi ooh Fysik. iv.3-4; v. 1-3(1908-09) 
, * — Zoologi ♦ iv.3-4; v. 1-3(1908-09). 

Arebok 1908 (1909). 

Handlingar, N.F. xUU0-12,T,p.&c,; xUi.M2,T.p.&c.(1907- 

09). 
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Kongl. Svknska Vktknskaps-Akadkmie (continued )— 

Lea Prix Nobel en 1806(1908). 

Meddelanden. i.12-13( 1908-09). 

Skrifter af Carl von LinnA Vol.iv. Valdasm&rre Skriftcr. 
Pt.i.(19t>8). 

Stuttgart. 

Verkin f. vathrlabndischk Naturkundb in Wubrttbhbrrg — 
Jahresbefte. Ixiv. Jahrgang u. zwei Beilagen(1908). 

Sydney, N.S.W. 

Australian Photographic Journal, xvii. Nos.198-199; xviii. 
200-201, 203-209 (November, 1908-October, 1909). From 
the Publisher*. 

Australian Museum— 

Fifty-fourth Annual Report of the Trustees, for Year ended 
June 30th, 1908(1909). 

Memoir, iv., Part 11(1909). 

Records, vii.3-4(1909). 

Special Catalogue, No.i. Vol.ii. Part 3,T.p.dcc.(1909). 

Botanic Gardens and Domainb, Sydney— 

Critical Revision of the Genus Eucalyptus. Part x.( 1908). 

By J. H. Maiden, Government Botanist, dec. 

Report of the Director for the Years 1907-8(1908-09;. 

Bureau of Statistics— 

Official Year-Book of New 8outh Wales, 19O7-O8-(1909), 
Tuberculosis in Now South Wales: a Statistical Analysis 
of the Mortality from Tubercular Diseases during the last 
thirty-three years. By J. B. Trivett, Government StatU- 
tician(8vo. 1909). 

Department of Agriculture, N.S.W.— 

Agricultural Gaaette of New South Wales, xix.12; xx.l-ii 
(1908-09). 

Department of Fisheries, N.S.W,— 

Annual Report of the Beard for 1908(1909). 
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Department op Lands, Forrst Branch, N.S.W.—- 
Forest Flora of New South Wales, By J. H, Maiden, 
Government Botanist, dzc. iv. 3-6(1909). 

Report of the Forestry Branch for period 1st July, 1907- 
30th June, 1908(1909). > 

Koyal Commission of Inquiry on Forestry : Final Report of 
the Commissioners. Part i.(l909). 

Department or Minks— 

Annual Report of the Department of Mines for 1908(1909). 
Mineral Resources. No.l0(secoud edition; 1908). 

Records. vni.4,T.p.<fec.(1909). 

Department of Public Instruction : Technical Education 
Branch— 

Technological Museums; Annual Report, 1907(1909). 
Institution op Surveyors, Nbw South Walks— 

‘•The Surveyor." xxi.11-12; xxii. 1-10(1908-09). 

New South Walks Naturalists' Club— 

‘‘Australian Naturalist ” i,13-16,T.p,&c.(1909). 

Public Library or Nrw South Walks— 

Report of the Trustees for the Year 1908(1909). 

Royal Anthropological Society of Australasia— 

M Science of Man ” N.S. x,6, 8* 11,12; xi. 1-7(1908-09). 
Royal Society of Nbw South Walks— 

Journal and Proceedings, xlii.,1908; xliii 1(1908-09). 
University of Sydney— 

Calendar, 1909(1909). 

Tokyo. 

College of Science, Imperial University of Tokyo— 

Calendar, 1907-08(1908). 

Journal. xxiii.l5,T.p,<fcc,j xxvi M lj xxrii. 1-2(1908-09). 
Tokyo Zoological Society— 

„ Annotationes Zoologies Japonenaes* ri.5; vii. 1-2(1908-09). 

Toronto* 

Canadian Institute— 

# : :%mhootioBR." vm.S[No.l8}(1909). 
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Tunis. 

Tnstitut Pasteur dk Tunis— 

Archives. 1906,2; 1908,4; 1909,1-3(1900-09). 

Turin. 

MuSKO DI ZoOLOG I A, ifeo., DKLLA R. IJnIVBHSITA Dl TORINO — 
Bollettino. xxiii.Nos.576-595 l T.p.<fcc( 1908). 

Upsal. 

Kongl. Univkrsitkts-Bibliothkket i Upsal— 

Href och Skrifvelser af och till Carl von Linne mod Under- 
stod af Svenska Staten utgifna af Upssla Universitefc* 
FiirstaAfdel. Del. ii,(1908)—Bulletin of the Geological In¬ 
stitution. viii. Nr. 15-16, 1906*07(1908)—One Separate: 
“ Swedish Explorations in Spitsbergen,” 1758-1908[Yiner, 
1909, Haft 1]. 

RkGIA SociKTAg SciKNTtAHUM IJPSALIKNSIS— 

Nova Acta. Ser.iv. ii. 1(1907-09). 

Vienna. 

K. K. Natukimstohisoiiks Mofmusbum in Wikn— 

Annalen. xxii.2-4( 1907-08). 

K, K. ZOOLOGISCH-BOTANISCHE GbSBLLSCHAFT— 

Verhandluugen. lviii-6-10,T p.&c.; lix l 6(1908*09). 

Washington, D.C. 

Burkau of American Ethnology — 

Bulletin. No.34(1908). 

Twenty-sixth Annual Report, 1904-05(1908). 

Cabnegik Institution of Washington— 

Publications, Nos.95 and 101(1908). 

Smithsonian Institution— 

Annua! Report of the Board of Regents for the Year ending 
June 30th, 1907(1908). 

U. S. Department of Agriculture— 

Annual Reports of the Department of Agriculture for the 
Year ended June 30th, 1908(1909). 

Bureau of Animal Industry, Bulletin, Nos.39 Parts xxh- 
xxiii M 104-107, 109, 111(1908-09)—Circular, Nos.ll4 ( 125, 
128,129,133,138, 143(1907 09). 
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U. S. Department or Agriculture {continued)- 

Bureau of Biological Survey. Bulletin, No.28(19Q7)—Cir¬ 
cular, Nos. 17, 32(2nd r.), 64 66, 08(1896-1909). 

Bureau of Chemistry. Bulletin, Nos.8-1 Pt.iii., 107(r.), 112 
Pt.ii., 113, 114, 117-121(1907-09)—Circular, Nos.39, 41 
(1908-09), 

linreau of Entomology . Bulletin, Nos.63 contents and index, 
04 Pts.vi. vii., 68 Ptn.i.(r.), viii., ix., contents and index, 
71, 75 Pts.iv.-vii., 76, 78-80 Pts.i.-iv., 82 Pt.i.(1907-09)— 
Technical Scries, Nos.12 Pts.vi.-ix., 16 Pt.ii.( 1908-09)— 
Circular, Nos.8(r.),ll(r.),21(r.).24(r.),31(2ndr.),38(2ndr.), 
42(5th ed.), 43(2nd ed ), 51(r.),66(r.),68, 75(2nd r.),76(r.), 
93(r.), 95,103-110(1906-09)—Keport of the Entomologist 
for 1908(1908). 

Bureau of Forestry. Circular'No.28(n.d.). 

Bureau of Plant Industry. Bulletin, Nos.123, 125, 127-129, 
131, 133,134, 136, 137, 140,141 Pt.ii., 142-144(1908-09)— 
Circular Nos.2-4, 7-10, 12-14, 16-18, 23-24(1908-09)— 
Pamphlets, “Seed Selection for Southern Farms"(1908), 
and “The Wild Onion ”(1908). 

Bureau of Soils. Bulletin, Nos.32, 48, 52, 56(1906-09). 

Division of Publications. Bulletin, No.8(l907)—Circular, 
Nos. 4, f»(r.)[ 1908-09]. 

Division of Vegetable Physiology and Pathology. Bulletin, 
No.29(1901). 

Farmers’ Bulletin, Nos.323-326,328, 329, 331, 333, 336,341- 
344, 346-352(1908-09). 

Forest Service. Circular 134, 136, 139, 141, 149, 153, 154, 
159,161(1908-09). 

Office of Experiment Stations. Bulletin, Nos.32,44,66,89, 

117, 125, 200, 204, 205, 207(1896-1909)-Circular, Nos.68 
(r,), 70(r.)f 1908]—Experiment Station Record, xix., 10-11 
and subject-index; xx.2, 4-6(1908-09). 

Office of Public Roads. Bulletin, No.34(1908). 

Year Book, 1907(1908). 
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U.S. Geological Scrvkt— 

Bulletin. Nos.328, 335, 337, 338,340,343-359, 381-369,372, 
376,378(1908-09). 

Mineral Resources of the United States, 1907(2 vols., 1908). 
Professional Papers. Nos.58-63(1908-09). 

Twenty-ninth Annual Report for Year ending June SOtb, 
1908(1908). 

Water Supply and Irrigation Papers. Nos.219-223, 225,226 
(1908-09). 

U.S. National Museum — 

Annual Report for Year ending June 30th, 1908(1909). 
Bulletin. Nos.50, 61-62, 64(1908-09). 

Contributions from the U.S. National Herbarium, xii.1-9 
(1908-09). 

Proceedings, xxxiii -xxxv.( 1908-09). 

Washington Academy of Scikncks— 

Proceedings, x.pp. 187-248,T.p.Ac.; xi.pp. 1-45(1908-09). 

Wellington, N.Z 

Department or Lands and Survey— 

“ Report on a Botanical Survey of Stewart Island,” by L. 
Cockayne, Ph.D.(1909, Cl 2); “ Report on the Sand Dunes 
of New Zealand,” by L. Cockayne, Ph.D.(1909). 
Dbpartmbnt or Mines: New Zealand Ueolooioal Survey— 
Bulletin. New Series(4to.). Nos.6-7(1908-09). 

First Annual Report. New Series. 1906(1907). 

New Zealand Institute— ■ 

Transactions and Proceedings, xli.l 908(1909). 

private donors. 

Capra, Dr. G,, Milan—Pamphlet: "Geologia dells Valle d’Aoeta: 
Studio riassuntivo "(Milan, 1908). 

Cox, J. C., M.D., F.L.S., Sydney—Pamphlet: M Alphabetical List 
of Australian Land Shells.” Part i. By Dr. J. O. Cox(8vo., 
Sydney, 1909). 



DONATIONS AND EXCHANGES. 


831 


Froggatt, VV. W,, F.L.S., Sydney—Official Report on Parasitic 
and Injurious Insects, 1907-08[Dept. of Agriculture, Sydney, 
1909]—One Eutomological Separate from tbe Agricultural 
Gazette of New South Walea[Miscellaneous Publication No. 
1221(1909)} 

Hull, A. F. Bassist, Sydney—Pamphlet: “Lint of the Birds of 
Australia, Ac., compiled by A. F, Basset Hull”(8vo. Sydney, 
1909). 

JakXT, 0,, Voiainlieu pros Beauvais(Oise)—“Atiatomie duCoise- 
lefc, <fcc., chez la reiue de la Fourmi (£<«*«*? niyerp” Texteet 
PIanches(8vo., Limoges, 1907)—Three Separates; “Hislo- 
lyse sans phagocytose, Ac., chez Jes reiuen des Fourmis 
“ Histog^n&se du Tissu adipeux,” &c.; “ HistolyBo des 
Mitselea.”[Nos. 18-20, tuid List : x Cit. des Seances de l’Acad. 
des Sci. Fev /07, Mai/07, Dec./07]. 

Lka, A. M., F.ES, Ifobirt—One Pamphlet, issued by the Tas* 
man tan Field Naturalists’Club. ‘‘Tasmanian Wild Flowers.” 
By L. Bodway(Hobart, 1908). 

North, A, J.,C.M.Z.S., Sydney—One Separate ; “On Bird Pro¬ 
tection and Bird Destruction in New South Wales.”[Agrie. 
Ga*.N»S.Wales, Feby., 1909]. 

Scuaehkrlr, J. M., Ann Arbor, Miclu—One Separate : “ Origin 
and Age of the Sedimentary Rocks ”[Scienee, xxviii., Octo¬ 
ber, 1908]. 

Scuorstein, Ing. Josef, Yiemift—One Separate: “Die hokzer- 
storenden Pilze”[Oesterr. Ing-. u. Architekteu-Ver, 1908). 

Smith, E. A. ( London—One Conchological Separate : “Note** on 
Votuta norrisii, F, piperita, V, nopkia, and Description of a 
new Specie#’*[Ann. Mag, Nat. Hist.(8), iv, Aug. 1909)]. 

Steel, T., F. L.S* Sydney—-One Separate : Prof. Silvestri’s paper, 
^Thysanuru ”[Die Fauna Siidw.-Auafcraliens, 1905(1908)]. 

Waters, A. W** Bournemouth-One Separate : “ Reports on the 
Marine Biology of the Sudanese Red Sea, &o. xii. Bryozoa,” 
[Journ. Linn. Soe., Zool xxxi. March, 1909], 



r. CuunUfcliiWH* A Oo., Printer*, 146 Pitt Street Sydney. 



ihstideix:- 

(1909.) 

An index of the generic names of the Fucoidea* and Floridetn (pp.9-57) 
will be found on pp.57-60. 


Name* in Italic* are Synonym*. 


Acacia accoI a ... 


PAGE 

... 415 

Dawsoni ... 317 

,329, 

330, 334 

dealb&ta 

317, 

318, 320, 



329, 354 

decurrens ... 

...72 

317, 334 

diffusa 


329, 334 

doratoxylon 


... 334 

Dorothea . .. 


... 358 

(alcata 


320, 334 

juniperina ... 


... 320 

Jeptoclada ... 


415 

linifolia ... 


325, 329 

rar. 


... 884 

lunatft 

820, 

324, 329 

var. 


... 334 

melanoxylon 318,320 

330, 334 

neriifolia ... 

tU 

... 415 

obtuaata . .. 

i|( 

320, 334 

pendula 


415 

penninervis 

320, 

329, 334, 
415 

pycnanfcha ... 


*w At# 

... 415 

rubiua 

317, 

318, 32ft, 



330, 334 

sioulitormia 

320, 

329, 334 

apeotabilU ... 

,, 

... 415 

undultfolia.., 


329, 334 

Temieluu* ... 


329, 334 

Aoantbolopus ... 

524, 

525, 526 

Achopera 

alternate ... 

595, 

012, 613 


613, 614 

lachrymose 
maoulata ... 

609, 

613, 615 

... 

015, 017 

uniformia ... 


... 613 

xanthorrhceie 

*. 

013, 616 

Aohoperinus ... 
AeoniaU alphoides 

... 

«. fi»5 
126 

Aoontianw 

«•* 

... 344 

Aoronyotine 
Aerotriehe divaricata 

«*» 

IH 

... 341 
... 321 

Aorotyohreua ... 

a* * 

... 695 



PACK 

Actinomyces bovis 

. 418 

Actinoaoa 

. 159 

Adelium. 

. 156 

abbreviatum 

. 148 

angulicolle... 

126 

auratum ... 

. 151 

oalosomoides 

.152 

cuprescens... 

. 148 

ellipticum ... 

. 151 

forticome 

. 126 

foveatum ... 

147, 148 

Goudiei 

. 150 

Hackeri 

. 151 

Lindens® 

. 151 

peatiferum ... 

. 162 

reduotum ... 

. 155 

Sloaneii 

. 151 

sttcciswm ... 

. 120 

vloariom ... 

. 126 

violaceum ... 

. 149 

Adiantum cethiopicum ... 322 

ACgioJAti* bicinctus 

. 665 

ASaohna brevlatyla 

705, 700 

/Egobnidue 

381, 383, 697, 
701, 700, 707 

iEschninea ... 265, 266, 267, 704, 

706, 707, 708 

Afithalidea 

. 136 

coatipennis... 

135, 138 

decemcoatata 

. 138 

raarginloollis 

130, 138, 139 

punctipennls 

135, 136, 137, 
138 

. 190 

Ag&ma 

Agaricaceee 

... 414 

Agasthenes 

125,132, 134 

Frenchi 

131, 132 

Goudiei 

. 129 

Stepheni ... 

... 133, 134 

Weatwoodi... 

120, 130, 181, 
132, 134 
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Ageratum conysoides ..863 i Aroopagia linguafelis. 488 

Agrionidm ... 880, 381, 382 i plicata . 483 

Aiugaaustralis. 317, 821 ! tenuilamellata . 434 

Alftfttor eriurgus . 117 j Ardetta minuta . 668 

Albuginacess . 413 ; pusilla ... »*M«r ... 668 

Albugo portulaoeae ... ... 413 Arenaria interpre# ... ... 665 

Alcinous minor. 122 Argiolestes ... .. 382,883 

Aloyonella fungoea . 495 J Armillaria malleus . 414 

ep. 495 | Arrhenoplita pygmaea. 124 

Alnus sp. . 740 ) Artocarpidium Oregoni ... 740 

Alveolina ... ... ... 421 j Ax undo Pbragxni tee ... ... 817 

Amaryllideae . 322 j Ascaris oanis.412 

Araphianax subcoriaoeus ... 125 lumbricoides . 118 

Amycteridw ...524, 525, 527,528, ! marina . 710, 711 

630, 672! raegalocephala . 217 

Amycterus ... 524, 525, 626 sp.521 

Scbonherri.,, ... ... 526 j Asoidia decemplex . 289 

Anabas scandena . 498 diaphanea . 285, 

Anas supercillosa ... 641,668 | incerte .282 

Anastatioa Hieroohuntica ... 691 pyriformis.283 

Anoylus sp. . 468 j trydneienns . 282 

Angiopteris eveote ... 867 Ascopera . 291 

Angopbora intermedia ... 72 Aaperula oligantha ... 317,321 

subvelutina 72,74 Aspidogaster maodonaldi ... 452 

Anoplocephala m a mi liana ... 217 Asplenium flabellifoiium 317,322 

per/oliata ... ... 217 Aster arenaroides . 868 

plicate . 217,219 duraosus ... 863 

Anoplooephalin® . 519 imbrkatu* .868 

Anoplothecal?) australis ... 100 subulatus ... 863 

Anoue cintretu.* . 056 Astrieus Modern . 120 

nuUanogenys . 659 pygranug.*120 

stolidos ... 641,657,693 Samottellel. 120 

A7Uhistiria eiliata ... ... 322 Astroloipa humifuBUm ... 817 

Anthonomisgrandii ... ... 216 pinifoliura.416 

Anthrenus . 254 Aster nov»-bollandi». 674 

ApasU bepiegenoides ... 145,146 Aatylospongia. 160 

Howittii . 146, 147 Atelantia gtauca . 357 

mr . longicollia ... ... 146 Atriplcx sp. 589 

punctioeps. 146, 147 Atiagtn arid .672 

AphaniHieus liliptUanu# ... 122 Aucha triphienoldes ... * ... 842 

Aplonis fusctts ... 640,641,691 Aurantium .278 

Araohnopbyllum epistomoides. 159 A ustrogompbus... 238, 239,940, 

Araliaoe* . 821 241,706 

Araucaria exoelsa 689, 661, 677 arbuatorum 288,961, 258 

Araucarioxylon... .. 787 arenaritu. 938,253 

Area dauteenbergl . 422 australis ... 241,951,954,953 

pectwytuIm . 423 bifurcates ... 244,949,954,855 

wwfldfi . 423 eollarls ... 941,952 

Aroopagia angulate . 433 comitates ...245,248,254,265 

carnioolor. 433 Doddi ... 949, *61,264; 966 

dapcili* . 434,465 Qouldi . 954 

elegantissima . 434 heteroditus 247,248,706 

fabrefacta. 434 lateralis ... ... 954 



INDEX. 


iii. 


1»A0K I'AQR 

Austrogomphus raanifestus 248, 254, Branchellion Bp. ... 411, 726 

255 torpedinis .. . 4H 

mel&lmiose ... 241,243,244, Bronteue sp. ... 160 

254,255 Brycopia... . 156 

occidentals ... ... 254 Ghaesmani. 154, 156 

ochraoettft. .251 crenaticoUiB .156 

praeroptus. 24$ i dubia ..156 

prasinus ... 238, 245,253 j femorata ... ... 155, 156 

Hisi ... ... 241,251,253,! globuloBa. 156 

254,255 | iongipee .156 

Turner* . 254 ; minor . 156 

Avena saliva . 414, 415 ; minuta . 156 

Babesia. * 400, 402 monilicornia . 156 

Bacillus acidi-lactici. 109 1 parvula . 156 

coli. 105 pilosella . 156 

Bolanacearum . 417 ! Taylori . 156 

Bseokea Cunninghamii 320: lubereulifera 155,156 

denticulate.., 325,360, 361, 369 ! Bulinu«( Liranaea) . 517 

Uunniana. 320 ! Buprestidee .. ... 120 

gp. 320 ! Bursaria spino&a 316, 318, 319, 329 

Balbiania . 418! By alii ua kosciuakoanus 139, 141 

giganiea . 41$ I Masteraii. 139, 141 

Baloghia lucida. 639; ovenBensls. 139,141 

Banksi* iniegrifolia ... 322,826! reticulatus... 189, 140, 141 

marginata. 822, 326 Bythinia australis ... 468 

rayric&folia . 740 \ Cacomantia flabtUiformu ... 678 

Barnardius semitorquatus 418, 4H) j paltkius . 078 

Begulna. 426 ! rufuluH ..678 

Be p bar us ... 595, 623, 625, 626 ! Gacyparis melanolitba ... 344 

ellipticus. 626 i OaWenia testacea . 322 

Beplegenes .. 146 ! C&lliodes xanthopyga. 345 

Bertia edulis . 520 ] CallUtomon pithyoideg 320, 329 

obesa . 520 j salignus var. Sicberi ... 317 

rigida . 520 j »p. 72 

saraslnorum . 520 I CallUris calcarata 317,318,330 

Bilbarsia .216 ap.{?) 77 

Billardiera aoandena. 319 Caloplaca pyrooea . 711 

Bittiumdlplax. 439 Calopterygida* ... 370,379, 380, 

Blechnum di&oolor . 322 881, 382 

Bocala 6donto»ema . 847 Calopteryx 370, 380, 381 

Boltenia pachydermatina ... 282 Camaclnia Othello . 118 

Borolla microstiota . 341 Oamarotoechia{?) SiUSmilchii... 160 

Baronia algida. 320 Campanulaoene. 321, 329 

polygajlfoliacanpnbaeocns 820 Cania dingo . 517 

Bonniea follqaa. .320 Capnodeu aUignia . 347 

prostrate ... 4M ... 31? j Capseila batsa-pasfcoris .. 319 

rlparia ... . 317 Capulus violaceus . 446 

BoBu4ocephal{is(?) raarginafcua 518 Carassitw anratoa . 498 

Braahyoomecalooarpa ... 31? Cardamlne tenuilolia. 819 

dtiarie .317 Cardiothorax brevioollU ... 125 

«p,. 818,321,329 carinatna . 148 

Braohyloma daphnoldea . 817, 321 crenulioolHs . 144 

Bnlakytem 4 , 704 egerius . 142 




iv. 


INDEX. 


-PAGK 

Cardiothorax errans. 125 

fraterncUit ... 125 

mimuB . 141 

var. A. 142 

pithfcius . ... 125 

wlyipes ... ... ... 125 

Cardisoma sp.416 

Card it a phrenitica . 425 

semiorbioulata ... 425,426 j 

Cardiura donaceum ... ... 425 j 

tionariforme . 425 

Jobulatum ... 429, 435, 465 j 

Carpolitkes . 740 

Caryophyltem.319 j 

Cassinia aculoata var , uncatu 329 

longifolia ... 317, 318, 329 

quinquefaria . 118 

Cassytha filiformis . 364 

paniculafca . .364 

phaeolasia. 321 

Casuarina Cunninghamiana ... 816 

nana 322,323,327 


qitadrivalvis 

322, 326 

BP. 

74, 629 

atricta 

322, 326 

suberosa . 

... 326 

torulosa . 

... 320 

Caauarineaj . 

322 

Ceram bycidff> .. 

120, 126 

Ceratitis sp. 

... 419 

Cercospora viticola 

... 500 

CerithiopsiH pinea 

440, 465 

ridicula . 

441, 442 

telegraph ica 

441, 465 

tribulationis 441, 

442, 465 

turrigera . 

442 

westiana . 

442, 465 

Cerithium curviro$lra ... 

... 440 

nodulosum. 

439, 440 

Chntectetorus ... 693,595, (ill, 618, 


625, 620 

groTiopoides 
hoedulus . 

... 811 
593 

hUtrio . 

609, 810 

spinipfnnis ,., 

... 631 

Chalcites plago$m 

.. 878 

Chalcococcyx lucldus ... 

641,678 

Chaloophapa chrysochlora 
Chama moltkicma 

641, 642 

... 430 

temiorbiculata 

... 425 

Chameleo 

196, 212 

Champia. 

... 499 

Charadrius domloicus... 

... $65 


FAOJ& 

Charadrius xanthoeheilu* ... 665 
Chariot heca cupripennia ... 126 

Cheilantbos teuuifolia. 317 

Chelodina longicollis 408, 510, 513 
oblouga ... 404, 407, 410, 

510, 513 


Chiihades . 

... 594 

Chione in fans. . 

.. 431 

lionata 

431 

scabra . 

... 431 

scandularis 

431, 465 

Clilaniys eoryxnbiatus ... 

423, 465 

nux. 

... 424 

smithi 

... 424 

Choretrum Candollei ... 

... 322 

spicatum ... 

322, 329 

Cbusaris opisthoBpila ... 

... 355 

Cioindela . 

297, 301 

albolin^ata w 

... 301 

catoptriola. 

... 301 

curi'icoUis . 

301 

darwini . 

299, 300 

lirnosa . 

... 300 

mastersi . 

... 301 

var. catoptriola. .. 

... 301 

nigrina . 

299, 300 

nivicincta. 

... 300 

plebeia . 

.. 301 

queenslaudica 

.. 300 

acitula . 

298, 300 

tenuicollis. 

298, 299 

tetragramma 

300, 301 

trivittata . 

.. 301 

Cicindolidie . 

275, 290 

Cicindelinte . 

... 296 

Cinnamomum Leichhardtii 

... 740 

polymorphous ... 

... 740 

»P. 

... 740 

Ciona . 

... 266 

intestinalis(?) 

... 282 

var . diaphanea .., 

277, 265 

var. gydneiensig 277.282. 288. 

280,396 

Circus gouldi .. 

... 673 

wo{fi% . 

... 673 

Cith&ra striaiella 

... 456 

Cittotmnia asschokkel ... 

... 516 

ClcUhurdla edychroa ... 

... 456 

Claudopora sp. 

... 159 

Claytonia australasica... 

... 319 

Clematis microphylla ,.. 

... 316 

Oitpeinc . 

... 467 

Clepsine ootoetrlata ... 

... m 






INDEX, 


V, 


1'AO* , 

Clepsine plana. 485 j 

Climaeograptua. H8 ; 

Cloacina dahli ... ... ... 518] 

Cocob plumoaa. 413 ! 

Codakift roevei ... ... •• • 426] 

Cornurus aerialis . 41£ j 

Collemaccib ... ... ... 711 1 

Columhella albina ... ... 463 

Cumeaperma defoliatura ... 319 ! 

Oompositas ... 321, 329, 361 J 

Conch id i urn (iNmtamerus) i 

Knightii var. stricta 160 1 

Ktheridgii ... . ... 160 

Con if era- . ... 330 

Conocardiurn Davidifi.160 

Conoatyliti aurea . 500 j 

Contutnax decoUatm . 440 j 

Conularia lievigata . 590 ; 

Convolvulaceae.321 j 

Convolvulus marginatuB ... 321 j 

Coprinus atramentariuB ... 4V4 

extinctorius . 414 ; 

Coprosma hirtella . 321 

Coptoscelm . 593 > 

Coracina robusta ... 684 1 

Cordulegaster ... 704, 705, 706, 707 | 

diastatops. . 705 j 

Cordulegasterin® 704, 706, 707 j 

Cordulephya . 258 

Corduliffias. 706, 707 

Corolla valentina) ,,, 285,296, 

294, 295 

Corgatha anthina . 351 

Corlpera M&stersii . 126 

car. Morleyana. 156 

Morleyana . 126 

Corticeus australis . 124 

Cratpedia Richea ... 317, 321 

CraasatelHUd©. 425 

Craaaulaoe® . 320 

GristateHa . 491 

Oroeothemis erythrroa.704 

Crucifer® . .319 

Cryptandra amara . 320 

Cryptorhynchides . 596 

Cryptorhynchtu albicoUu ... 606 

antart* .603 

monachu* ..628 

«Vmm .602 

Cubioorrhynchus . 524 

Cuculus inornatus ... ... 678 

Cana capillacea ... 425,465 

prwcalva ... 424, 425, 465 


PAUI 

Curcttlio mirabilh . 525 

Curculionidai . 524, 593 

Cyanorhamphus cooki 641, 676 

rayntri . 676 

gubflavescens . 676 

Oyathophyllum. 159 

Cyclostrema anxium ... 437,465 

porcellanum . 438 

torridum . 438, 465 

Cylichna colly r a . 464 

Cymatium pfeifferianum ... 452 

pyrum . 451 

Cymbium tineaiU ... ... 452 

flnrnmeum. .. 462 

georghw . 452 

Cymodocea ... 585, 586, 587 

dliata ... 685, 586, 587 

zostcrifolift. ... 586 

Cynodon dactylon ... ... 414 

Cynthia pnvputialig . 282 

Cyphogastcr MacFarland i ... 120 

venerea . 120 

Cysticercus cellulose ... ... 118 

faseiolaris ... ... 417,418 

piaiformis. 413 

Cfftherea (Artemi*) exanjxrata. 430 

Dampiera leptoclada. 500 

spicigera. 500 

Rtricia . 321 

Danthonia penicillata... 328, 414 

vur. pallida .. ... 330 

Daphnella . 459 

Dasyurus ... 205, 206,207, 

209,211 

viverrinus ... 196, 205, 214, 

401, 521 

Davainea oesticillus . 590 

tetragona .. 590 

Davieeia corymbosa 317, 320,.329, 

330 

ulicina ... 317, 320, 329 

Davila plana . 435 

Dematiaoe® .500 

Domiegretta sacra . 590 

Dendriscocaulon ftlicinellum .. 711 

Dendrodoa .294 

glandaria. 294 

gregaria ... 288,291,293, 

294, 295 

Deretiosus . 594 

Dianella revoluta ... 322, 830 

Dianthus proliferus . 316 

Diaphoropterus leucopygius 641, 684 
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Pibothriocephalus latus *’* 117 

Dicellograptus., . 118 

Dichelachne bracbyathera ... 366 

sciurea . 866 

Dllleniaceffc . 319 , 329 

Pillwynia ericifolia . . 300 , 824 

floribunda. 320 

Dineta. 467 

Piphlebia ... 258 , 370 , 372 , 380 , j 
381 , 382 , 383 

euphtooides... 370 , 371 , 379 

iestoidee ... 370 , 871 , 377 , 

382 , 383 

Diphynhynchus elllpticus ... 124 

Diplograptus . 118 

Dips&conia (EndophUeus) aus¬ 
tralis 124 

Bakewelli. 124 

pyritosa . 124 

Pipylidium caninum ... 219,412 

Piacaria australis 317 , 318 , 328 , ! 

329 

. 518 

. 515 


Pistomum hepaticum. 518 

oruifchorhynchi . 515 

Pistomura(Fasciolft) hepaticum 516, 

518 

tMstypsidera . ... 297 

gruti .297 

volitaus . 297 

rar. obsoura ... . 297 

Dithyridium( Piestocystis) cyno- 

oephali ... ... .. 521 

Podonasa visoosa ... 317,329 

var. attenuata. 817 

Polomedes lacetus . 274 

Donax cardioidc* . 425 

Posinia exasperata 430 

Prillia livida . 453 

Primys aromatica . 319 

Dryandra proeformosa. 740 

Echidna. 209,210,211 

aouleata mr. typica ... 212 

hysirix .515 

Ecbinoooccus polymorphic 413, 616, 

517 

Ifichlnorhynchas «p. ... 590, 710 

Ectyche coeruiea ... 124 

Egnasia grisangula ... 849 

Emarginula clathrcUa . 486 

panhi , 486 

Knoope emarginata . 411 

Epacride® . 321,829 

Epacris microphylla . 321 


590, 710 
... 124 

. 349 

... 486 
... 436 
... 411 
321,829 
... 321 


Epacris obtuslfolia 

paludosa . 

petrophila. 

robusta . 

Ephemeridas . 

Ephrycinus . 

Ephrycus . 

Epitonium koskinum .. 
Erastria clandestina .. 

Erastriamc . 

Erechtites . 

valerianafolia 

Freni i as.. . 

Ericaceae. 

Kriodtrma Knightii ... 
Eriopus xnaillardi 

trill neata. 

Krodium cicutarium ... 

cygnorum. 

Erysimum blenodioides 
Eryaiphe gramims 

Estheria sp. 

Eublemraa aplecta 

loxotoma. 

i veraioolor. 

Eucalyptus acaoiseformia 
i acmenioides 

aggregata . 

amygdalina 320, 3 
mr. nitida 3 
Bridgesiana 3 

cinereti . 

cordata ... J 
eoriacea ...312,3' 


l’AGfc 
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32!, 326 
... 370 
... 694 
. 694 
443, 466 
... 349 
340 
... 363 
. 362 

196 
... 321 
Tit 
342 
342 

318, 320 
317, 318 
... 316 
... 591 
411, 412 
363 
362 
... 352 
... 387 
... 74 


aggregata.337 

amygdalina 320, 321, 328, 334 
var. nitida 321,,328,^34 
Bridgesiana 317, 329, 336 

einerta . 333,334 

cordata ... 331,332,333 

ooriacea . .. 312,3t7, 318, 320. 

323, 327, 329, 384 
corymbosa .. ... 72,74 

orebra ... ... 70,71,72 

Diemenii ... 740 

dives 317, 320, 327, 329, 334 
eugenioides var. nana ... 337 
fmtigata . ... 320,836 

fraxmoides.,, 321, 324, 364 

globulus . 338,591 

&unnii var . maculosa ... 820 

var. rubida . 820 

hiem&stoma 317, 328, 329, 334 


hemiphloia .. 
leucoxylon... 
roacrooarpa 
macrorrynnoha 
maeutata ... 
maculosa ... 


70,72 

. IVJ 

. 413 

329, 331, 334 
70,72 
320, 327,320* 
331,836 
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Eucalyptus melanophloia 70,71*72, Fious sp. . 677, 740 

74 Fityria australis .510 

melliodora.316 dentifera.520 

microcorye. 74 maeropodi$ gigantei ... 516 

Moorei ... 821,327,334 roemeri . 517 

parvifolia ... 274, 321,335, sp. 516,518,519 

336,330 spelsea . 518,510 

pulmrulenla 331,333,334 websteri ... 516,518,519 

pulviger* ... 329, 331, 382, 883, Filices . 322,330,366 

334, 835, 337 Fietulana gigantea . 435 

punctata . 591 mumia ... 436 

pyrilorrois. 413 Fredericell* ... 487,489,491 

regnane oar. faetigata ... 320 auatralienais 489, 490, 495 

nibida ...317,318,319,320, cunningtoni 489 

327 , 329, 335 du pleaaiai. 489 

eideroxylon ... 117,415 pvlcherrima . 489 

Sieberiana ... 320,328,335 regina . 489 

ap.. 835, 740 sultana ...487,488,489,490, 

atellulata . 318, 320, 327, 328, 494, 495, 496 

329,334, 337 suitana(?). 488. 495 

Stuartiana . 317, walcottii .489 

tewtieomia... 70,71, 72,74 Fregata ariel. 672 

tesselarie . 70,72 Fucoldese . ... 9 

vimlnalis .. 317,318,320, Fusanua acuminatum. 413 

320, 335 Fusarium aolani 414, 415, 417 

vlrgata wr. fraxinoidest ... 821 Fuaua oereua .462 

Eudynamls taitenais 678 imbricatue. 462 

Eudynamy* taiUnsi* . 678 Gafrarium asquivoca. 431 

Kudyptula minor 589 catillus ... 430,431,465 

Euliina con am Ini a ... 451,466 navigatum . 430 

var. angulata ... 451,466 Galeomma denticulata ... 429 

piperita . 451,466 Galium umbrosum . 317 

Eup&caa. 870, 882 GalUnago australis . 667 

Euphorbia peplos . 500 Gall us . 196 

t EuphrasiaBrownll . 32) Gasteraoantha metallica ... 589 

’ Euplexia polycmeta 341 scintillans. 589 

Eurystomus paclficus ... 676 signiier .589 

Euthyrrhlnus ...594,626,627,633 Gasterooercua. 593,685 

brevUpinus . 629 nigroaeoeus ... 593,635 

medltabundus 628, 634 Gastrochjena gigantea. 435 

navhularu . 631 lamcitota . ... 435 

spinipennia 628,631,632 mumia . 436 

var. orientalis. 632 Gaetrophilus nasalis. 218 

Exithiua. 693 Gaultheria hispida ... 321,325 

Exocarpus cupressiformie 216,322, Gentiana montan a . 321 

329 Gentiane® .321 

strict* ... 317,822, 839 Geobdella ...728,729,730,781 

Fagus Moorei ... .361 austraUensU ... 728,730 

Favosites gothlandioa. 159 triatriata ... 728,730,732 

_ »P. 784 Whitman!... 728,730,731 

Feaella.■« 439 Geraniaoe* . 820, 329 

Ftoojdeie . ‘ t . 364 Geranium sessiliflorura ... 320 

Koae Phillips!!. 740 Germ aria ctumarina . 122 
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Gennarift liliputana . 122 ! Grevillea Renwickiana ... 365 

Gerygone albigularia ... 681, 682 i Gygis alba ... 041,661, 093 

intularis ... ... <181 j Candida ... ... ... 661 

modeMa . , 681 j Gyrtona Jopbota . 343 

thorpei . 641, 080 ' Hadeuinrti . 341 

Gigantornynchus moniliformis 218, | H&*mocyBtidium ... 400, 402 

210, 090 j chelodinu. 408 

semoni ... ... 521 j Hf&uiogregarina ,, 400, 401 

Gleichenia dicarpa ... 322 amethyatina . 402 

diohotoma. 367 balfouri . 402 

flabellafca. :m eielandi ... 407,408, 410 

flagellaris. 306, 367 colubri .400 

Irevigftta,. 367 dasyuri . 401, 521 

linearis . 367 moreliw ... 404,405,406, 409 

Glena picta ... 127 muris . 402,409 

Qlossipbonia ... 467, 468, 471, petauri . 402, 621 

486, 731 pococki .406 

auatraliensis 470,476 pseudechis. 400,410 

ocmplanata ... 472,473 larelaciens. 400 

concolor ... 472, 473, 474 shattocki .. 401,402, 403, 404, 

©lagans . 472, 473 406, 410 

elongata . 472, 473 Hiemogtegarina(Leucoeytojeoon) 

faaoa ... 471,472,473 muris . 218,402 

heteroclita ... 470, 471, 472, 473, H©raogrcgarinidK! . 400 

474, 475, 476, 731 Htemonchus eontortus. 218 

intermedia... 468,472, 486 Hakca dactyloides . 822 

parasitica ... 471,472,473 microcarpa... ‘317, 322, 329 

Btagnalis ... 471,472,473,475 Halcyon vagans 640,641,077 

Gloasiphoniid©. 473 Haliaatus l#uoogaater. 074 

Qlossopteris .412 787, 788 Haliastur aphenurus.^ 074 

Glyoine clandestina . 317 Halmaturussp. 618 

a paeris pectanculus ... 4£3 Halorrhagace©. 868 

ostoma aliceco 454,406 Halorrhagis Lucasi ... 368,368 

ocellatum. 456 monosperma . 380 

trtbulatlonis ... 454, 466 j Halteridium . 400, 402 

Gn&phalmm purpureum ... 4)4, ehrysopis.003 

Gnoma afflnis. 120 geocichl©. 608 

Gomphseschna. 704 meliornis.603 

Gomphbiw ... 238,239, 246, 257, nettionis ... 603, 604, 0X3 

206, 206, 267, 698, pbllemonis. 603 

699,706, 707 Haljsites australis . X69 

Gompholbbium minus. 320 oratus .109 

Gomphue . 23 ® lithostrotonoide#. X69 

Goooenia hederaoea . 821 peristepbesicus .. ... 169 

Goodaniaoen . 321 pycnoblastoides.169 

Gordius sp.2X6 Stissmilchii . 160 

Gorgonooephalus sp. 416 Hardenbergia monophylla 390,329 

Graoulus mslanoleucus 669 Helmut colossus ,,, 124 

sulolrostris. 608 perforate.124 

Grailina picata. 087 Helichrysum apiculatum 317* 318, 

Gramine* ... 322,330,306 321,329 

Gmillea lanigera 317,322,326, luoidum .317 

329 I soorploides.321 
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Helicbrysum semipapposum ... 321 j Hymenolepis carioea. 590 

Heliolitee .159,785! dimimita . 218,219 

Helipterum anthemoidee 321 marina . 218,590 

in can am ... ... 317, 321 ! sp. ... . ... 590 

Helvellacem ... ... ... 413 HymenolepU (L)repandidotae- 

Htmicartlium donaci forme ... 425 nia) lanceolata. 218 

Hemidonax donaciforme 425 Hypenino* . 353 

Heniigomphns. 239 ! Hypericum gramineum ... 318 

Hemiphaga apadicea. 042 ] Hypooilibe ... 125,134,136 

Herod ias eg re tta ... ... 067 i Hypopetrigea hwmorrhanta ... 342 

timorieneis. 007 j Hypotwnidia philippensi* 043, 044 

Herpobdella . 407 j philippinenflis 046, 041,043 

HeUerina . 380, 381 | Hypoxifl hygrometricft. 322 

Heterakis inOexa . 412 , Icnthyottenia sp. . 710 

maculosa ..412 I fmiigofera australis ... 217,320 

papillosa .. 412 | Iridete . 322 

spumosa . ... 417 j Isax . 594, 596, 602 

Heterodea Muelleri ... ... 591 | galliuago ... ... ... 597 

Heteropygia aurita . 060! planipennis ... 597, 598 

Hexabranch us margin at ub ... 464 i Isooardia moltkiana . 430 

Hibbertla linearis ear. obtusi- i Isomctrus variatus . 413 

folia ... 810, 319, 3291 lsopogon ceratophyllus ... 821 

peduneulata . 319 ! Iaotropin atropurpurea 357 

sericea . 118 ’ Jacksonia scoparia . 72 

Himantopus leucocephalus ... 665 ! Joculator . 442 

Hirudinea ... 485, 721, 723, 720 Julus .520 

Hirudo.477, 480, 482, 483, Junc&ce* . 322 

484 Kunzea peduncularis. 317 

antipodum. 483, 484 sp.320 

australis ... 476, 477, 480, 483, i Labiate. 321, 364 

484 ( Lagenophora Billardieri ... 500 

mauiana ...477,478, 470, 480, Laguaarla Patersoni 639, 069, 601, 
481, 482, 483, 484 862, 698 

medicinalia.,. 476, 470, 482, 483, f Lalage tricolor. 684, 685 

484 ; Lataxiena lataxiena . 462 

ncvtmstrHUa ... 476,47H t Laurace® .364 

quinqmstrhUa 467,476, 477, i Laurine® .321 

483 | Legumtnosee ... 320, 320, 367 

Hirundo nooxena ... ... 679 I Lentibularine®. 321 

Homo . 195 Lepispilus fltygianus ... 125 

Homopterin®. 345 suloioollis. 125 

Hoplocephalus oinctus ... 521 Leptogium dendroid** . 711 

ourtus 712 Leptospertnum Oavesccns 317,320, 

Hordeum murioum ... 318,414 329 

volgaw .: 591 lanigerum. 317, 320 

Homiurus flavicruris. 413 myreinoidea 320,325,329 

Huraea elegans. 415 sooparlum. 711 

Hylaaurea . 412 Leptoatomum erectum... ... 322 

Hym®a latioollta .131 Lestes . 257,371,382 

Hymenanthera angusiifolia ... 310 leda. 256,253 

dentate 324 Ltucocytoioon . 400 

var. anguatifolia 319,324 bal/ouri . 402,501 

HymenolepU .213 j^cuH . 402 
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Ltncocytozoon marts 402, 501, 503, ' Maooma Candida 

512 Macro mi a . 

raUi . 402, 501 I Macropus antilopinus... 

Leuoocytozoon(Hcomogregarinft) 1 benntUii . 

muris . ... 501 j browni . 

Leucopogon attenuates ... 329 derby an us. 

Hookeri . 321,320 I dorsalis . 

lanceolatue. 321 j gigantsus. 

Libellulidee . 257 j major . 

Libellulimc . 704, 706 runoollis . 

Liliaoese. 322,330 var, bennettii ... 

Limnsea . 517 * sp. 

Lirnnobdellft ... 468, 477, 480, ualabatus. 

482, 484 j Macrosporium solani ... 

australis ... 467,476, 477, 478, I Magnoliacete . 

479, 480, 482, ! Majaqoeue ajquinoctialis 

483, 484,486 goutdii . 

i\tr. mauiensis. 470 j Malurus sp. 

quinqutstriata ... 476, 477 Mangelia agna. 

limosa novsB-aealandito ... 666; angulata .. 

uropygiali* . 666 j anxia 

Lingula obovata . 216 apolllnea .. 

sp.216 j calcata . 

Linetowia ... ... 515 oancollata. 

echidna* . 515 ! gracttente. 

pboptica .516 | hilum 

seraoni . 521 j i ululate . 

Liotla acidalia. 437 loteria . 

anxia . 437, 465 j naufraga . 

disjuncta. 437 var. oonata 

pkIJtete . 437 pentagonal]* 

tribulationia ... 436,465 perissta 

vennste . 437 rigorate ... 

Lomavia discolor . 322 telesoopialis 

Lomatia longifolia ... 317, 322 Marginalia anxia 

Lophopu# ... .. 401 Marianthus procumbens 

crystalline . 404 Marmarinia fihivula ... 

Lendenfeldi 487, 494, 495 Marsilea angustifolia ... 

Loranthacese . 329 Marsiliaoe® . 

Leranthna pendulus . 410 Marsupiaiia . 

sp. 318,320,331 Mathilda euryiima 

Loxosoma . 727 Meoodlna aopneropa ... 

Luoinapisum. 420 Msdlcago sattva 

pi*um . 426, 427 Megaoephala australasi* 

rttvti . 426 bostocki . 

. 427 ew isilaUra . 

seminulum. 427 hope! . 

Luclna (Oodakia) aeminula ... 427 scapular is ... 

Lucina (Loripes) desiderata ... 428 Mellchrus uroaolatus ... 

Lniula campestris .322 Mdo broderipii . 

Lycog&la epidendrum... ... 500 diadema . 

Maoadamiatemifolia ... 415 *»ucnma*iw 

Macartburia neo-cambrioa ... 364 MelobasU gratlosUalma 
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Melobasi* apacioaa . 120 Mouiezift festiva .. 516, 517, 510 

Meloaira ep.160 trigonophora . 417 

Menephilus oaerulaaoeuM ... 125 ! Monohammua oapUo»us 126 

convex iasc alas ... 125 | longicorms . 126 

cyan i pen nig ... ... 125 [ magneticutt. 126 

Mentrialea aeriwlua . 125 1 Monopylldiam passer in urn ... 507 

Meniomorphft. 595,506 j toonotreroata ... 515 

i neons tans. 596 | Morcella conioa. ... 413 

Memo*.595, 595, 596, 598 f Mordia varitgaUx . 404 

albifaaciatua ... 599, 600 Mucophyllum crateroide* ... 159 

intematuH. 599 • Mueoraoea* ... .. 413 

nebuloaua ... 599 j Mure# pyrwn. ..451 

»ordidatus. 599 Murex (Fusm) granotv* ... 453 

Morula fuliginoaa ... 041, 686 1 Mus alexandrinue 218,400, 417,601, 

jxUiocephala . 680 ! 502,500,501 

vinitincta ... 641, 685, 688, 687 i decumanus 218, 219, 402, 400, 
Moaeinbryantbamuui »p. ... 689 ! 417,418,601,502, 

Maaodesma planum . 435 ' 507, 508, 510, 512, 

Metacymia . 594, 626 j 590,591 

Metyrculua . 595 1 musoulu* ... 216,417,591 

Metyrus. 598, 695, 596, 006 , , rattus ... 218,400, 417, 418, 

albieollis . 601,606 602,507,508,610, 

eollari* . 606 513,501 

Miorteoa (ascinana . 684 gp. 6 

Miorcescbna niviceps. 351 Musci ... 323 

Mlerauoua diamesus. 662 Myiagm rubecuia 684 

leuoooapUlua 641,645,650, 603 Myliobatia .726 

Miorocoooua aureua . 301 Myrtaoeie 320, 320, 860 

pyogenas y albua .. 118 j Myrtcua desiderata .428 

Miotooystis endophylloidp* ... 150 1 Naaaaria.462 

Mirbalia oxylobloides ... 317,320 mordica . 462,406 

Mitra .461 Nectria brevicaudua . 648 

amabilla . 460 Nadymora .633 

daourtata .. . 461 ! Ntoeurit Afcutern . 121 

deahayeaii. 400 i NephelU .467 

itUtrmtdia .461 j Nerltina mertemiana . 488 

luolda . 4601 oualaniensis ... 438 

lyrata .461 ! * car. Irondioinota 438 

s&ngulauga. 460 miantmtu . 438 

scutulata. 461 Neator norlolosnsis . 676 

w. * u Wlvlaa ear. tatsrmadia.. 461 pro4uctu* .. 686,640,675 

Mitra (Strtgatalla) dacurtata 461 Nattion caatanaum ... 503,513 

Mitmtathus ... 005,628,625 Nattion (Anas) caatanaum ... SOS 

KWiralUa. 626 Nlnox albarla ... 641, 674, 676 

bwldloides. 626 boobook ... 641,674, 675 

Modiola aarlculata ... ... 424 novn-aealandi* . 675 

Molgula mortonl 280,201,204, Nislturris ... . 449, 

, , 205 Nitellaap. .404 

Momlal* melanura . 127 Noetuidaa . 341 

IfOBMMihu »p. 608,513 Noctuln* .347 

Moniaata . 516,620 Nbggerathiopsta ... 787, 788 

.117 Notaobis aeutatua . 800 

btpdpUloM ... ... 6«o Noialna long Kolia . 630 
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Notophoyx novre*hollftndue ... 067 

Notornis alba ... 640,646 

Numeuiua uropygialis . 600 

variegatus ... 000 

Nyclicorax c&ledonicua ... 668 

Nyctozoi tides. ... 13*2 1 

Nyctozoilus Deyrollei. 125 ! 

Obtortio. 439 

vulneiata ... .. 439, 465 

Oceanida . 448 

Ochthodromus bicinctus ... 005 

Ooydromus eylveatrie 640,641,044 
Odostomia abjecta ... 444, 466 

ftdiprtU ... ... 444, 406 

anxia . 444, 460 

articulata ... ... 444, 466 

chorea . . 445, 466 

compta . ... 445 

eutropia ... ... 445, 446 

gumia ... 440,460 

humeralis.440 

ima. ... .. 446 

laquearia. 447, 406 

maceullochi ... 447, 406 

migma . 447, 466 

opaoa . 445 

sperabilis. 448, 466 

tribulationis ... 448, 460 

Odostomia <Miralda) ima ... 446 

Odosyllis. 595, 633 | 

congests . 633 j 

crucigera ... 633 j 

rar. fuscotriangularis ... 035 ! 

OScistea sp. 494 | 

(Eaophagostoraum sp. 590 j 

(Eetrelata neglects 641, 649, 050, 651 ) 


mr. . 


650 

phillipii ... 649, 

660, 

651 

Oleandra. 

... 

306 

neriif ormia. 


808 

Olearia adenophora ... 


362 

Flockton©. 

... 

301 

myrainoidea 


321 

stellulata. 

123, 

32) 

Omalanthua 


217 

Ompbacomerla aoerba... 

317, 

329 

Onosterrhue . 

... 

125 

Onychogomphus 


239 

prseruptua. 

... 

239 

Onychoprion fuliginona 


082 

Ooapora scabies. 

... 

417 

Opbioeephalus striatus 

... 

410 

Orohide© . 

322, 

365 
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Ornithorhynchue anatinua .. 516 

paradoxm ... ... .*■ 515 

Orthisinaf?) . 150 

Ortvyornffra tabueim*..* ... 645 

Ospidus.129 

chrysomeloides . 128 

gibbus ... ... 129 

paropsoides . 128 

OviH * .195 

Oxalifl corniculata ... 318,329 

Oxylobium atpestre . 320 

elliptioum var. alpinuin ... 329 

Oxyuris curvula . 217 

ohvelata ... 417 

vennicularia ... ... 118 

Pachycephala contempts 631, 687, 

093 

gutturalia ... ... ... 687 

hon>ensi* . 687 

pectoralis ... 687, 088, 689 

, xanthoprocta ... 641, 088 

j Pachypora sp. 159 

Paletieus.593 

Paludicelia ehrenbergii 487, 404 

Palystes speciosus ... ... 589 

Panax sambucilolius ... ... 321 

Panilla dentilinea . 355 

Pannariace© . 711 

Pappophoruin commune ... 318 

Paraclatburella., . * 467 

Parmelia conspersa . 711 

limbata . 711 

Parmeliopsis semiviridis ... 591 

Paronychiaoe©. 321 

ParvUucina eucosmia . 426 

Passer domestious ... 505,613 

PaUlla tricatinata .. ... 436 

Pateraonia serioea . 322 

Pecten maldivensis . 423 

Pectunoulus pectlniformis ... 423 

Pediri* (Upia) sulciger. 128 

Pelagodroma marina. 689 

Pelargonium australe.600 

Perameles nasaia . 621 

obesula . ... 521 

sp*. 0 

Perlgea ..341 

coVifunden* . 341 

Peisoonia ohamwpeuce .. 329 

lanceolate.322 

oxyooocoidea . 322 

rigida . 329 

Petal! a. 098, 703, 704, 706 
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PetaliA apoilo .. ... 697,699 

Petal ura. 258, 262, 265, 267, 

706, 707 

gigantea ... 256, 259, 267, 705 

Petalurinw ... 265,706,708 

Petaurus sciureus ... 402,521 

Petreeca ergihrogastra ... 680 

leggii ... . 680 

multicolor. 641, 680 

Petrogale penioillaU. 510 

Phacoides euooemla ... 426, 465 

rugosus ... ... 427, 466 

eperubiiis .. ... 427, 465 

Pfaacops sp.160 

Phaethon erubeacens 641, 672, 693 

lepturus . 673 

PhaUon candidu# .. 673 

rubricauda . 672 

Pbalaerocorax melanoleucua ... 669 

sulci roatris. 668 

Phalanger sp.520 

ursinufi . 520 

Phatangista ap. 520 ! 

rulpim . 520 ; 

Phalidura . 525, 529 j 

imprtma ,, ... ... 585 \ 

Phaps elegans. 643 1 

Phauoolarctua cinereus ... 520 | 

Phasoolomys mitchelli. 520! 

ap.519 

Phaeeolua lunatus . 415 

Phebalium dioameum. 320 

sp.320 

Phenes.266 

Phlreoglymma. 594 

Pfayoofleeis algarum.. 124 

li totalis . 124 

Phylactol»raata ... 487, 491 

Pbyllopetalia ...697, 705, 706, 707, 

708 

apoilo ... 099,700,701 

Patricia ...699,701,705, 706, 
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